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PREFACE. 



The Tables found in the following pages are taken from the 
Practical Navigator. They have been printed at the suggestion of 
my friend, Professor Pixboe, whose remarks on the same are 
amiexed. 

I trust that they will be acceptable to those who require the &id 
of Logarithms in making their calculations, and may induce others 
to become acquainted with the power they may acquire from their 
use. 

Tables L and II* were calculated by the natural sines taken fix>m 
^e fourth edition of Sh^rwin's Logarithms, which were previously 
examined, by differences; when the proof-sheets of the first edition 
were examined, the numbers were again calculated by the natural 
sines in the second edition of Hutton^s Logarithms; and if any differ- 
ence was foxmd, the numbers were calculated a third time by Taylor's 
Logarithms. 

Table IH. contains the meridional parts for every degree and min- 
ute of the quadrant^ calculated by the following rule, viz: 

M — T X 0.0007915704468, 

in which T is the log. tangent less radius of half the latitude, increas- 
ed by 45^, taken to seven places of figuzeS| reckoned as int^ers; and 
M is the meridional parts of that latitude in miles. 

Table X. contains the distances at which any object is visible at seai 
calcxdated by the rule given in § 195 of Yince's Astronomy, in which 
ihe terrestrial refraction is noticed. This circumstance was neglected 
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by JEtobertBon, Moore, and others, and of course their tables are erro- 
neous. The rule given by Mr. Yince, expressed in logarithms, is this : 

04S155 + half log. of height in feet «a log. of distance in statate miles. 

In reducing the rule to logarithms, the radius of the earth was called 
20911790 feet, which agrees nearly with the mean value given in De 
la Lande's Astronomy. 

Table X. A. contains the parallax in altitude of a planet. 

Table XU. contains the refraction of the heavenly bodies, calculated 
by Dr. Bradley's rule, supposing the refraction to be as the tangent of 
the apparent zenith distance of the object, decreased by three times 
the refraction, the horizontal refraction being supposed equal to 83/. 
The rule, expressed in logarithms, is this: 

Log. tang. (app. zen. dist. — 3. refraction) — 8.2438534 "^ log. of ref. in sec. 

The numbers calculated by this rule agree nearly with those published 
in Table I. of Maskelyne's Requisite Tables. 

Table XIII. contains the dip of the horizon for various heights, cal- 
culated by the rule in § 197 of Vince's Astronomy, in which the ter- 
restrial refraction is allowed for. AU numbers of this table differ a 
little from those published by Dr. Maskelyne, who had made a differ- 
ence allowance for that refraction. The rule given by Mr. Vince, ex- 
pressed in logarithms, is, 

1.771S711 + half the log. of the height in feet » log. dip in seconds. 

Table XIV". contains the sim's parallax in altitude, calculated by 
multiplying the natural sine of the apparent zenith distance by the 
sun's horizontal parallax 8f ". The numbers in this table agree with 
those published by Dr. Maskelyne. 

Table XV. contains the 

Augmentation of the moon's semi-diameter » 15''.d2Q X sine }> > altitude. 

This table agrees nearly with that published by Maskelyne. . 

Table XVL contains the dip for various distances and heights, cal- 
culated by this rule: 

Dim— i+0.566Ux— • 
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in which D represents the dip in miles or minutes, d the distance of 
the land in sea-miles, and h the height of the eye of the observer in 
feet 

Table XXI., for turning time into degrees, is the same as in other 
works of this kind. 

Table yXTT . contains the proportional logarithms for three hours. 
The numbers of this table may be found by subtracting the logarithm 
of the time in seconds from the log. of 10800", or, which is the same 
^^Ey by the following rule: 

Prop, log. T » 4.0334738 — log. of T in seconds, 

neglecting the three right-hand figures of the remainder. 

Table XXIV. was compared with Sherwin's and Hutton's tables, 
and a few errors corrected. 

Table XXV. contains the log. sines, log. tangents, etc., correspond- 
ing to points and quarter points of the compass. This was compared 
with Sherwin's, Hutton's, and Taylor's logarithms. 

Table XXVL, containing the common logarithms of numbers, was 
compared with Sherwin's, Button's, and Taylor's logarithms. 

Table XXVII. contains the common log. sines, tangents, secants, 
etc. This was compared with Sherwin's, Hutton's, and Taylor's tables. 
Two additional columns are given in this table, which are very con- 
venient in finding the time from an altitude of the sun; also, three col- 
nmns of proportional parts for seconds of space; and a small table at 
the bottom of each page, for finding the proportional parts for seconds 
of time. The degrees are marked to 180°, which saves the trouble of 
subtracting the given angle from 180° when it exceeds 90°. 

Table LI. To change mean solar time into sidereal time. 

Table LII. To change sidereal time into mean solar time. 

Table on page 76 of the text, contains the correction in minutes, 
to be added to the Middle Latitude to obtain the correct Middle 
Latitude. 

J. Ikgsbsoll BovnDiTCH. 
Boiton^ 1844. 



EBMAEKS OF PROFESSOR PIERCE. 



By the admirable oontiiyance of logaiitlimB, the name of ther inyen- 
tOT was raised high in the list of the benefisu^tors of his race and the pro- 
moters of science. All the numerical calculations in the higher de- 
partments of theoretical and practical mathematics are performed by 
their aid, and the success of the computer principallj depends upon 
the skill and precision with which he uses his logarithmic tables. It 
is worthy of inquiry, then, whether instruction in their use should not 
be more common in the schools; they ought to be studied, both as the 
most remarkable instrument for facilitating calculations, and as a use- 
ful means of forming the mind to habits of accuracy. Discretion should 
be exercised in the choice of the tables, for, if ill-constructed and inac- 
curate, they will certainly lead to awkward and sloyenly forms of cal- 
culation. They should be well proportioned in their parts ; and, if of 
small extent, they should not be carried beyond five places of decimals. 
It is a great mistake to carry the small tables to six or seven places of 
decimals; without any valuable increase of accuracy, they are, thus, 
rendered clumsy and inconvenient. Tables of seven places should be 
proportionally extensive, as the large ones of Taylor; while those of 
SIX places are of little value— for they are not delicate enough for the 
higher orders of calculation, and are not needed for inferior operations; 
but, on the contrary, the disproportionate labor of using them, destroys 
that brevily of computation, which is the sole recommendation of lo- 
garithms. None of the smaller tables can be compared in accuracy 
with those of Dr. Bowditch; for, besides the repeated and rigid exam- 
inations to which they have been subjected by their author and his 
sons, they have been so long in common use, that no important error 
can have escaped detection. Dr. Bowditch's singular practical tact is 
also exhibited in their skilful arrangement, of which they are models 
deserving careful study. Feeling the want of such a set of tables for 
popular use, I have urged upon their proprietors the expediency of 
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Vm BEMABKS OF PROFESSOR PIERCE. 

publishing the following selection from them, which will, I hope, be 
regarded as judiciously made. 

This may not be thought an improper occasion to press upon teach- 
ers the inexpediency of forcing the youthful intellect to a premature 
comprehension of abstruse mathematical reasoning, at the expense of 
idling to impart familiarity with the forms of calculation, and readi- 
ness and accuracy in the use of figures, at the flexible age when the 
seeds of habit most readily germinate. Teach the lad how to obtain 
results, and you inspire him with the surest stimulus to investigate and 
apprehend the nature of the process. Imbue him with the spirit of 
accuracy, and you give him a taste for definite and precise thought, 
which is the solid foundation of true science, and one of the best anti- 
dotes to the laxity of reasoning and vagueness of research with which 
the atmosphere of the times is infected. 

Benjamin Pierce, 
Perkins Professor of Astronomy and Mathematics^ 

HARVARD UNIVERSITY. 

Cambridge^ 1844. 
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34 
35 
36 

27 
38 

36 


300.0 
30I.0 
303.0 
303.0 

3o4.o 
3o5.o 

306.0 
307.0 
308.0 
309.0 


19.7 
19.8 
19.9 

30.0 
30.I 
30.3 
30.3 
30.4 
30.5 
30.6 


361 
63 
63 
64 
65 
66 

67 
68 

69 

70 


359.7 
360.7 
361.7 
363.7 
363.7 
364.7 
365.7 
366.7 

367.7 
368.7 


35.6 
35.7 
35.8 
35.9 
36.0 
36.1 
36.3 
36.3 
36.4 
36.5 


33 

33 

34 
35 
36 

37 
38 

40 
4i 

43 

43 

44 
45 
46 

47 
48 

5o 
5i 

53 

53 

54 
55 
56 

57 
58 

60 

Dist. 


30.9 
3i.8 
33.8 
33.8 
34.8 
35.8 
36.8 
37.8 
38.8 
39.8 


o3.o 
o3.i 
o3.3 
o3.3 

o3.4 
o3.5 
o3.6 
o3.7 
o3.8 
03.9 


90.6 
91.6 
93.6 
93.5 
94.5 
95.5 
96.5 
97.5 
98.5 
99.5 


08.9 
09.0 
09.1 
09.3 
09.3 

09.4 
09.5 
09.6 
09.7 
09.8 

09.9 

10. 

10. 1 
10.3 
10.3 
10.4 
fo.5 
10.6 

10.7 
10.8 


i5i 

53 

53 

54 
55 
56 

57 
58 

60 


i5o.3 
i5i.3 
i53.3 
i53.3 
i54.3 
i55.3 
i56.3 
157.3 
i58.3 
159.3 


14.8 

14.9 
i5.o 
i5.i 

l5.3 

i5.3 
i5.4 
i5.5 
i5.6 
i5.7 


3IO.O 
311.0 
313. 
3l3.0 

3i4.o 

3l5.0 
316.0 
317.0 
317.9 
318.9 


30.7 
30.8 
30.9 
31. 
31.1 
31.3 
31.3 

31.4 
31.5 
31.6 


371 

72 
73 
74 
75 
76 
77 
78 

Z9 
80 


269.7 

370.7 
371.7 
373.7 

273.7 
374.7 
375.7 
376.7 

277.7 
378.7 


36.6 
36.7 
36.8 
36.9 
37.0 

27.1 
37.3 
37.3 
37.3 
27.4 


40.8 
41.8 
43.8 
43.8 
44.8 
45.8 
46.8 
47.8 
48.8 

49.8 


04.0 
04.1 
04.3 
o4.3 

04.4 
04.5 
04.6 

04.7 
04.8 

04.9 


100.5 
101.5 

I03.5 

io3.5 
104.5 
io5.5 
106.5 
107.5 
108.5 
109.5 


161 
63 
63 

64 
65 
66 

67 
68 

69 

70 


160.3 
161.3 
163.3 
i63.3 
164.3 
i65.3 
166.3 
167.3 
168.3 
169.3 


i5.8 

15.9 
16.0 
16.1 
16.3 
16.3 

16.4 
16.5 
16.6 
16.7 

16.8 
16.9 
17.0 

17. 1 
17.3 
17.3 
17.3 
17.4 
17.5 
17.6 


319.9 
330.9 
331.9 
333.9 
333.9 
334.9 
335.9 
336.9 
337.9 
338.9 


31.7 
31.8 

31.9 
33.0 

33.1 
33.3 
33.3 
33.3 
33.4 
33.5 


381 

83 

83 

84 
85 
86 

87 
88 

89 
9^ 


379.6 
380.6 
381.6 
383.6 
383.6 
384.6 
385.6 
386.6 
387.6 
388.6 


37.5 
37.6 

37.7 
37.8 
37.9 
38.0 
38.1 

38.3 

38.3 

38.4 

38.5 

38.6 
38.7 

38.8 
38.9 
39.0 
39.1 
39.3 
39.3 
29.4 

Lat. 


5o.8 

5l.7 

53.7 
53.7 

54.7 
55.7 
56.7 

57.7 
58.7 
59.7 


o5.o 
o5.i 

05.3 

o5.3 

o5.4 
o5.5 
o5.6 
05.7 
o5.8 
05.9 


no. 5 
III. 5 

113. 5 

ii3.5 
114.4 
ii5.4 
116.4 
117. 4 
118.4 
119. 4 


10.9 

II.O 

If. I 
II. 3 
11.3 

11.4 
II. 5 
11.6 

II. 7 
11.8 


171 

73 

73 
74 
75 
76 
77 
78 

Z9 
80 


170.3 

171. 3 
173.3 
173.3 
174.3 
175.3 
176. 1 

177. 1 
178. 1 

179.1 


33l 
33 

33 

34 
35 
36 

37 
38 

4o 
Dist. 


339.9 
330.9 
331.9 

•*33.9 
333.9 

334.9 
335.9 

336.9 

337.8 

338.8 

Dep. 


33.6 

33.7 

33.8 

33.9 

33.0 

33.1 

33.3 

33 3 

33.4 

33.5 


391 
9! 

93 

3oo 


389.6 
390.6 
391.6 
393.6 
393.6 
394.6 
395.6 
396.6 
397.6 
398.6 


Drp. 1 I. at. 


Dep. 1 Lat. 


Disi. 


I)ep. 


Lat. 


Lat. 


I)8l. 


Dep. 


E.iN. E.^S. W.^N. W.IS. [For 7i Pointi. | 



TABLE I. CPi|*3 

Difference of Latitude and Departure for { Point. 
N.|E. N.|W. S.|E. S.|W. 


Dist. 


Lai. 


Dep. 


Dist. 

61 
63 
63 

64 
65 
66 

67 
68 

69 

70 

71 
73 

73 

74 

75 

76 

77 

78 

29 

80 


Lat. 


Dep. 


Dist. 

131 
33 
33 

34 
35 
36 

37 
38 

3o 
i3i 

32 

33 

34 
35 
36 

37 
38 

4o 

i4i 
42 
43 
44 
45 
46 

47 
48 

5o 
i5i 

52 

53 

54 
55 
56 

57 
58 

60 

161 
62 
63 

64 
65 
66 

67 
68 

69 

70 

171 

73 
74 
75 
76 

77 
78 

Z9 
80 

Dist. 


Lat. Dep. 


Dist. 

181 
83 
83 

84 
85 
86 

87 
88 
89 

90 
191 

91 

H 

96 

91 
98 

99 

300 

301 
03 

o3 

04 

o5 
06 
07 
08 
09 
10 

311 
13 
l3 

i4 
i5 
16 

17 
18 

19 
30 

331 
33 
33 

34 
35 
36 
37 
38 

?9 
3o 

33 1 
33 

33 

34 
35 
36 

37 
38 

40 
Dist. 


Lat. 


Dep. 


Dist. 

341 
43 
43 

44 
45 
46 

47 
48 

t 

35l 
52 

53 

54 
55 
56 

57 
58 

60 

261 
62 
63 

64 
65 
66 
67 
68 

69 

70 

271 
72 
73 
74 
75 
76 
77 
78 

Z9 
80 


Lat. 


Dep. 


I 

3 

3 
4 
5 
6 

7 
8 

9 

lO 

II 

13 

i3 

i4 
i5 
i6 

17 
i8 

'9 

30 

21 
23 
33 

34 
35 
36 

37 
38 

3o 


01 .o 
03. 

o3.o 
o4.o 

04.9 
05.9 
06.9 
07.9 
08.9 
09.9 


CX).I 

00.3 
C0.4 
00.6 
00.7 
00.9 
01 .0 
01.3 
01.3 
01.5 


60.3 
61.3 
63.3 
63.3 
64.3 
65.3 
66.3 
67.3 
68.3 
69.3 


09.0 
09.1 
09.3 

09.4 
09.5 
09.7 
09.8 

10. 

10. 1 
10.3 


119.7 
120.7 
121.7 
122.7 
123.6 
124.6 
125.6 
126.6 
127.6 
128.6 


17.8 
17.9 
18.0 
18.2 
18.3 
18.5 
18.6 
18.8 
18.9 
19. 1 


179.0 
180.0 
181. 
183.0 
i83.o 
184.0 
i85.o 
186.0 
187.0, 
187.9 


36.6 
36.7 
26. 9 
27.0 
27.1 
aP7.3 
37.4 
37.6 
37.7 
37.9 


238.4 
239.4 
240.4 
241.4 
242.3 
243.3 
244.3 
245.3 
246.3 
347 '3 


35.4 
35.5 
35.7 
35.8 
35.9 
36.1 
36.3 

36.4 
36.5 
36.7 


10.9 
11. 9 
13.9 
i3.8 
14.8 
i5.8 
16.8 
17.8 
18.8 
19.8 


01.6 
01.8 
01.9 
03. 1 
03. 3 
03.3 

03.5 

03. 6 
03. 8 
03.9 


70.3 
71.3 
73.3 
73.3 
74.3 
75.3 
76.3 
77.3 
78.1 
79.1 


10.4 
10.6 
10.7 
10.9 
II. 
II .3 
II.3 

11.4 
11.6 

II. 7 


129.6 
i3o.6 
i3i.6 
i32.5 
i33.5 
i34.5 
i35.5 
i36.5 
137.5 
i38.5 


19.2 

19.4 
19.5 
19.7 
19.8 
30. 
20.1 
20.2 

20.4 
20.5 


188.9 

189.9 

190.9 

191. 9 

193.9 

193.9 

194.9 

^95.9 
196.8 

197.8 


28.0 
28.2 
28.3 
38.5 
28.6 
28.8 
28.9 
29.1 
29.3 
39.3 


248.3 

249.3 
25o.3 
25i.3 

252.2 
253.2 
254.2 
255.2 
256.2 

257.3 


36.8 
37.0 
37.1 
37.3 

37.4 
37.6 
37.7 
37.9 
38. 
38.1 


30. 6 

31.8 
33.6 

33.7 

34.7 
35.7 
36.7 
37.7 
38.7 
39.7 


o3.i 
o3.3 
o3.4 
o3.5 
03.7 
o3.8 
04.0 
04.1 
04.3 

04.4 


81 
83 
63 

84 
85 
86 

87 
88 

89 
90 

9' 

98 

99 
100 

lOI 
03 

o3 

04 

o5 
06 
07 
08 

09 
10 

III 

13 

i3 

i4 
i5 
16 

17 
18 

19 

30 

Dist 


80.1 
81. X 
83.x 
83.1 

64.1 
85.1 
86.1 
87.0 
88.0 
89.0 


II. 9 

13. 
13.3 
13.3 
13.5 
13.6 
13.8 
13.9 

i3.i 

l3.3 


139.5 
i4o.5 
141.5 
i4a.4 
143.4 
144.4 
145.4 
146.4 
147.4 
148.4 


20.7 
20.8 
21.0 
21. 1 
21.3 

21.4 
21.6 
21.7 
21.9 
22.0 


198.8 
199.8 

30O.8 
301.8 

202.8 
2o3.8 
204.8 
205.7 
206.7 
207.7 


39.5 
39.6 
39.8 
39.9 
3o.i 
3o.3 

3o-4 
3o.5 
3o.7 
3o.8 


358.3 

359.3 
360.3 
361. 1 
363.1 
363.1 

364.1 
365.1 
366.1 
367.1 


38.3 
38.4 
38.6 
38.7 
38.9 
39.0 
39.3 
39.3 
39.5 
39.6 


3i 

33 

33 

34 
35 
36 

37 
38 

? 
4o 


3o.7 
3i.7 
33.6 
33.6 
34.6 
35.6 
36.6 
37.6 
38.6 
39.6 


04.5 

04.7 
(>4.8 

o5.o 

o5.i 

o5.3 

o5.4 
o5.6 
05.7 
05.9 


90.0 
91.0 
93.0 
93.0 
94.0 
95.0 
96.0 
96.9 

97.9 
98.9 


i3.4 
i3.5 
i3.6 
i3.8 
13.9 

14. 1 
i4.3 

14.4 
i4.5 

14.7 


149.4 
i5o.4 
i5i.3 
i52.3 
i53.3 
i54.3 
i55.3 
i56.3 
157.3 
i58.3 


22.2 

22.3 
22.4 
22.6 
23.7 
33.9 
23. 
23.2 

23.3 
23.5 


208.7 
309.7 

3I0.7 
311. 7 
313.7 

3i3.7 

314.7 

3i5.6 
316.6 
217.6 


3i.o 
3i.i 
3i.3 
3i.4 
3i.5 
3i.7 
3i.8 
33.0 

33.1 

33.3 


368.1 

369.1 
370.0 
371.0 
373.0 
373.0 

374.0 

375.0 
376.0 

377.0 


39.8 
39.9 
4o.i 
40.3 

40.4 
40.5 
40.6 
40.8 
40.9 
4i.i 


4i 

43 

43 
44 
45 
46 

47 
48 

5o 


40.6 
4i.5 
43.5 
43.5 
44.5 
45.5 
46.5 

47.5 
48.5 
49.5 


06.0 
06.3 
06.3 
06.5 
06.6 
06.7 
06.9 
07.0 
07.3 
07.3 


99-9 
100.9 

101.9 

103. 9 
103.9 

104.9 

io5.8 
106.8 
107.8 
108.8 


i4.8 
i5.o 
i5.i 
i5.3 

i5.4 
i5.6 

15.7 
i5.8 
16.0 
16.1 


159.3 
160.2 
161. 2 
162.2 
i63.2 
164.2 
i65.2 
166.2 
167.2 
168.2 


23.6 
23.8 
23.9 
24.1 
24.2 

24.4 
24.5 

34.7 
34.8 

34.9 


218.6 

219.6 
220.6 

221.6 
222.6 
223.6 

224.5 

235.5 

336.5 
337.5 


33.4 
33.6 
33.7 
33.9 
33.0 
33.3 
33.3 
33.5 
33.6 
33.7 


281 
8a 
83 

84 
85 
86 

87 
88 

89 

90 

291 

9Z 
98 

3oo 


378.0 

378.9 
379.9 

380.9 
381.9 
383.9 
383.9 
384.9 
385.9 
386.9 


4i.3 

41.4 
4i.5 

41.7 
41.8 

42.0 

43.1 

43.3 

43.4 
43.6 


5i 

52 

53 

54 
55 
56 

Dist. 


5o.4 
5i.4 
53.4 
53.4 
54.4 
55.4 
56.4 
57.4 
58.4 
59.4 


07.5 
07.6 
07.8 

07.9 
08.1 

08. 3 
08.4 
08.5 
08.7 
08.8 


109.8 
no. 8 
III. 8 

113. 8 

ii3.8 

"4. 7 
115.7 

116. 7 

117.7 
118.7 


16.3 

16.4 
16.6 

16.7 
16.9 
17.0 

17.3 

17.5 
17.6 


169. 1 
170. 1 

171. 1 
172. 1 
173. 1 

.74.. 

175. 1 
176. 1 
177. 1 
178. 1 


35.1 

35.3 
35.4 

35.5 
35.7 
35.8 
36.0 
36.1 
36.3 
36.4 

Lat. 


338.5 

339.5 
33o.5 
33i.5 

333.5 

333.4 
334.4 
335.4 

336.4 

337.4 


33.9 
34.0 
34.3 
34.3 
34.5 
34.6 
34.8 

349 
35. i 

35.3 


387.0 
388.8 
289.8 
390.8 
391.8 
393.6 
293.8 
394.8 
395.8 
396.8 


43.7 
43.8 
43.0 
43.1 
43.3 

43.4 
43.6 

43.7 
43.9 
44.0 


Dep. 


Lat 


Dep. 


Lat. 


Dep. 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 


B.fN. EfS. W.fN. W.iS. [For 7i Pointi. 



f^*] TABLE 1. 

Difference of Latitude and Departure for 1 Point. 
NbyE. N.byW. S.byE. S.byW. 


Dist. 


Lat 


Dep. 


Dist. 

61 
62 
63 

64 
65 
66 

67 
68 

69 
70 


Lat. 


Dep. 


Dist. 

121 
22 

23 

24 

25 

26 

27 
28 

i3i 

32 

33 

34 
35 
36 

37 
38 

4o 

i4i 
42 
43 
44 
45 
46 

47 

48 

5o 
i5i 

52 

53 

54 
55 
56 

57 
58 

^ 

161 
62 
63 

64 
65 
66 

67 
68 

69 

70 

171 
72 
73 
74 
75 
76 
77 
78 

Z9 
80 

Dist. 


Lat. 


Dep. 


Dist. 

181 
82 
83 

84 
85 
86 

87 
88 

89 
90 

191 

92 

96 

97 
98 

99 

200 

201 
02 
o3 

04 
o5 
06 
07 
08 
09 
10 

211 
12 
i3 

14 
i5 
16 

17 
18 

»9 
20 

221 
22 

23 

24 

25 

26 

27 
28 

?9 
3o 

23l 
32 

33 

34 
35 
36 

37 
38 

40 
Dist. 


Lat. 


Dep. 


Dist. 


Lat. 


Dep. 

47.0 
47.2 
47.4 
47.6 
47.8 
48.0 
48.2 

48.4 
48.6 
48.8 


I 

2 

3 

4 
5 
6 

7 
8 

9 

lO 

II 

12 

i3 

i4 
i5 
i6 

17 
i8 

19 
20 


01 .0 
02. 

02.9 
o3.9 

04.9 
05.9 

06.0 

07.8 

08.8 

09.8 


00.2 
00.4 
00.6 
00.8 
01 .0 
01.2 
01.4 
01.6 
01.8 
02.0 


59.8 
60.8 
61.8 
62.8 
63.8 

» 64.7 
65.7 
66.7 
67.7 

68.7 


11.9 
12. 1 

12.3 

12.5 
12.7 
12.9 
i3.i 
i3.3 
i3.5 
i3.7 


118. 7 

1 19 .7 
120.6 
121. 6 
122.6 
123.6 
124.6 
125.5 
126.5 
127.5 


23.6 
23.8 
24. u 
24.2 

24.4 
24.6 
24.8 
25.0 

25.2 

25.4 

25.6 
25.8 
25.9 
26.1 
26.3 
26.5 
26.7 
26.9 
27.1 
27.3 


177.5 
178.5 
179.5 
180.5 
181 .4 
182.4 
183.4 
184.4 
i85.4 
186.3 


35.3 
35.5 
35.7 
35.9 
36.1 
36.3 
36.5 

36.7 
36.9 
37.1 

37.3 
37.5 

37-7 
37.8 

38. 

38.2 

38.4 
38 6 
38.8 
39.0 


241 
42 
43 

44 
45 
46 

47 
48 

t 


236.4 
237.4 
238.3 
239.3 
240.3 
241.3 
242.3 
243.2 
244.2 
245.2 


10.8 
11.8 

12.8 

i3.7 

i5.7 
16.7 

17.7 
18.6 

19.6 


02.1 
02.3 

02.5 

02.7 
02.9 
o3.i 
o3.3 
o3.5 
o3.7 
03.9 


71 
72 
73 
74 
75 
76 

77 
78 

29 
80 

81 
82 
83 

84 
85 
86 

87 
88 

89 

9« 

91 

9? 
9^ 
^i 

96 

9Z 
98 

99 

100 

lOI 

02 
o3 

04 
o5 
06 
07 
08 
09 
10 

III 
12 
i3 

i4 
i5 
16 

17 
18 

19 
20 

Dist. 


69.6 
70.6 
71.6 
72.6 
73.6 
74.5 
75.5 
76.5 
77.5 
78.5 


,3.9 
14.0 

l4.2 

14.4 
14.6 
14.8 

i5.o 

l5.2 

i5.4 
i5.6 


128.5 
129.5 
i3o.4 
i3i.4 
i32.4 
i33.4 
i34.4 
i35.3 
i36.3 
137.3 


187.3 
188.3 
189.3 
190.3 
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P«««8] TABLE I. 

Difference of Latitude and Departure for 2 Points. 

N.N.E. N.N.W. S.S.E. S.S.W. 
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00.8 
01. 1 
01.5 
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02. d 
02.7 
o3.i 

o3.4 
o3.8 
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62 
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64 
65 
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74 
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24 

25 
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36 
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45 
46 

47 
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53 
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56 
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66 
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69 
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85 
86 

87 
88 

89 

90 

191 
93 

96 

9Z 
98 

99 
200 

201 
02 
o3 

04 
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73.1 
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74.6 
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77.7 
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80.4 

80.7 
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83.4 
83.8 
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61.0 
61.9 
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43 

44 
45 
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223.6 
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226.4 
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23l.O 
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i4 
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16.6 
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04.6 
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o5.4 
o5.7 
06.1 
06.5 
06.0 
07.3 
07.7 


65.6 
66.5 
67.4 
68.4 
69.3 
70.2 
71. 1 
72.1 
73.0 
73.9 
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27.6 
27,0 
28.3 
28.7 
29.1 
29.5 
29.8 
3o.2 
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3i.8 

32.1 
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3 


176.5 
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180.2 
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232.8 

233.7 

234.7 
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236.5 
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239.3 
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96.4 
96.8 
97.2 
97.6 
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98.3 
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99.1 
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22 
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25 

26 

27 
28 

3o 
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20.3 
21.2 
22.2 

23.1 
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34.2 
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09.0 
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81.3 
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55.5 

55.9 
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56.6 
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57.4 

57.8 
58.2 
58.6 
58.9 
59.3 
59.7 
60.1 
60.5 
60.8 
61.2 

61.6 
62.0 
62.4 
62.8 
63.1 
63.5 
63.9 
64.3 

64.7 
65.1 

65.4 
65.8 
66.2 
66.6 
67.0 

67.4 
67.7 
68.1 
68.5 
68.9 


185.7 
186.6 
187.5 
188.5 
189.4 
190.3 
191. 2 
192.2 
193. 1 
194.0 


241. 1 
242.1 
243.0 
243.9 
244.8 
245.8 

246.7 

247.6 
248.5 

249.4 
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100.3 

100.6 

lOI.O 

101.4 
101.8 
102.2 
102.6 
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io3.S 
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32 

33 
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36 
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38 
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11.9 
12.2 
12.6 
i3.o 

i3.4 
i3.8 

14.2 

14.5 
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84.1 
85. 
85.9 
86.8 
87.8 

88.7 
89.6 
90.5 
91.5 
92.4 


34.8 
35.2 
35.6 
36.0 
36.4 
36.7 
37.1 
37.5 

37.0 
38.3 
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i4o. 
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142. 
143. 

144. 
i45. 
i46. 
i46. 
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5 
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4 
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2 
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194.9 

196.8 
197.7 
198.6 
199.6 
200.5 

201.4 
202,3 
2o3.3 


25o.4 
25i.3 

252.2 
253.1 

254.1 
255.0 
255.9 
256.8 
257.8 
258.7 


103^7 
104. 1 
104.5 
104.9 
io5.2 
io5.6 
106.0 
106.4 
106.8 
107.2 
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42 
43 
44 
45 
46 

47 
48 


37.Q 
38.8 

39.7 

40.7 
41.6 

42.5 

43.4 
44.3 
45.3 
46.2 


16.5 
16.8 
17.2 
17.6 
18.0 
18.4 
18.8 
19. 1 


93.3 

94.2 

95.2 

96.1 

97 -o 

97.9 
98.0 

99.8 
100.7 

101.6 


38.7 
39.0 

39.4 
39.8 
4o.2 

40.6 
40.9 
41.3 

41.7 

42.1 


i48. 

149. 
i5o. 
i5i. 

l52. 

i53. 

i54. 
i55. 
i56. 
157. 


7 

7 
6 

5 
4 
4 
3 

2 
I 

I 


204.2 
2o5.i 
206.0 
206.9 

207. Q 

208.8 
209.7 

210.6 
211. 6 
212.5 


259.6 
260.5 
261.5 
262.4 
263.3 
264.2 

265.2 

266.1 
267.0 

267.9 


107.5 
107.0 
108.3 
108.7 

1 09. 1 
109.4 
109.8 

1 10.2 
1 1 0.6 

III.O 


5i 

52 

53 

54 
55 
56 

57 
58 

59 
60 


47-1 
48. 
49.0 

5o!8 
5i.7 
52.7 
53.6 
54.5 
55.4 


19.5 
19.0 
20.3 
20.7 
21.0 

21.4 
21.8 
22.2 
22.6 

a3.o 


III 
12 
i3 

i4 
i5 
16 

17 
18 

»9 
ao 

Dist. 


102.6 
io3.5 

104.4 
io5.3 
106.2 
107.2 
108. 1 
109.0 
109.9 
no. 9 


42.5 
42.9 
43.2 
43.6 
44.0 
44.4 
44.8 
45.2 
45.5 
45.9 


i58. 
i58. 
159. 
160. 
161. 
162. 
i63. 
164. 
i65. 
166. 




t 

8 

7 
6 
5 
5 

4 
3 


2i3.4 

214.3 

2i5.3 
216.2 
217. 1 
218.0 
219.0 

219.0 

220.8 
221.7 


268.8 

269.8 

270.7 

271.6 
272.5 
273.5 

274.4 

275.3 

276.2 
277.2 


1 1 1.4 
11 1.7 
112.1 

1 1 2.5 

ii3.3 
1 1 3.7 
ii4'0 
ii44 
114.8 


Dist. 


Dep. 


Lat. 


Dep. 


Lat. 


Dep. 


Lat. 


Dep. 


Dist. 


Dep. Lat. | 


E.N.E. E.S.E. W.N.W. W.S.W. [For6Pointi. | 
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TABLE I. CP»8»» 
DiSerence of Latitude and Departure for 2^ Points.' 
N.N.E.iE. N.N.W.iW. S.S.E.iE. S.S.W.^W. 


Dist. 
I 

2 

3 

4 
5 
6 

7 
8 

9 

lO 

II 

12 

i3 

i4 
i5 
i6 

17 
i8 

19 
20 

21 

22 

23 

34 
25 

26 

27 
28 

3o 


Lat. 

00.0 
01.8 

03. 7 

o3.6 
o4.5 
o5.4 
06.3 
07.3 
08.1 
09.0 


Dep. 


Dist. 

61 
62 
63 
64 
65 
66 

67 
68 

69 
70 

71 
72 
73 

75 
76 

77 
78 

Z9 
80 


Lat. 


Dep. 


Dist. 

121 
22 

23 

24 

25 

26 
27 
28 

3o 
i3i 

32 

33 

3h 
35 
36 

37 
38 

4o 

i4i 
42 
43 
44 
45 
46 

47 
48 

t 


Lat. 


Dep. 


Dist. 


Lat. 


Dep. 


Dist. 


Lat. 


Dep. 


00.4 
00.0 

01.5 
01.7 
02.1 
02.6 
o3 

o3.4 
o3.8 
04.3 


55.1 
56.0 
57.0 

57.9 
58.8 

59.7 
60.6 

61.5 

62.4 
63.3 


26.1 
26.5 
26.9 

37.4 
27.8 
28.2 
28.6 
29.1 
29.5 
29.9 

3o.4 
3o.8 

3l.2 

3i.6 

32.1 

32.5 
32.9 
33.3 
33.8 
34.2 

34.6 
35.1 
35.5 
35.9 
36.3 
36.8 
37.2 
37.6 
38.1 
38.5 


109 
no 
III 
112 
ii3 
ii3 

ii4 
ii5 
116 
117 


.4 
.3 
.2 
.1 
.0 

i 

!5 


51.7 

52.2 

52.6 
53.0 

53.4 
53.9 
54.3 

54.7 

55.2 
55.6 

56.0 

56.4 
56-9 
57.3 

57.7 
58.1 

58.6 
59.0 

59.4 
59.9 

60.3 
60.7 
61. 1 
61.6 
62.0 
63.4 
63.9 
63.5 
63.7 
64.1 


181 
83 
83 

85 
86 

87 
88 

89 

90 
191 

91 

96 

9Z 
98 

99 

200 

201 
02 
o3 

04 
o5 
06 
07 
08 
09 
10 

211 
12 
i3 

i4 
i5 
16 

17 
18 

'9 
20 

221 
22 

23 

24 

25 

26 

27 
28 

29 

3o 

23 1 
32 

33 

34 
35 
36 

37 
38 

4o 
Dist. 


i63.6 
164.5 
i65.4 
>66.3 
167.2 
168.1 
169.0 
169.9 
170.0 
171. 8 


77.4 
77.8 
78.2 

78.7 
79.1 

79.5 
80.0 
80.4 
80.8 
81.2 


241 
42 
43 

44 
45 
46 

47 
48 

t 

25l 
52 

53 

54 
55 
56 

57 
58 

60 


217.0 
218.8 
219.7 
220.6 

221.5 
222.4 
223.3 
224.2 
225.1 
226.0 


ic3c 
I03.5 
103.9 
104.3 
104.8 
io5.2 
io5.6 
106.0 
106.5 
106.9 


09.0 
10.8 
11. 8 

13.7 

i3.6 
14.5 

i5.4 
16.3 
17.2 
18. 1 


04.7 
o5.i 

o5.6 

06.0 

06.4 
06.8 
07.3 
07.7 
08.1 
08.6 


64.2 
65.1 
66.0 
66.9 
67.8 

68.7 
69.6 
70.5 

71.4 
72.3 


118 

119 

120. 

121. 

122. 

122. 

123. 

124. 

125. 

126. 


.4 
.3 
.2 
,1 
.0 

I 

8 

•7 
6 


173.7 
173.6 
174.5 

175.4 
176.3 
177.2 
178. 1 
179.0 

'Z9-2 
180.8 


81.7 
82.1 
82.5 
82.9 
83.4 
83.8 
84.2 

84.7 
85.1 

85.5 


226.0 
227.8 

228.7 
229.6 

23o.5 
23i.4 

232.3 
233.2 

234.1 
235. 


107.3 
107.7 
108.2 
108.6 
109.0 
109.5 

109.0 

1 10.3 
110.7 
11 1.2 


19.0 
19.0 
20.8 

21.7 

23.6 

23.5 

24.4 

25.3 
26.2 
27.1 


09.0 
09.4 
09.8 
10.3 
10.7 
II. I 
II. 5 
12.0 

12.4 
12.8 


81 
82 
83 

84 
85 
86 

87 
88 

89 
90 

91 
9? 

t 

97 
98 

99 

100 


73.2 

74.1 
75.0 

70.0 

77.7 
78.6 

79.6 

80.5 

81.4 


127. 
128. 

129. 
i3o. 
i3i. 

l32. 
l32. 

i33. 
i34. 
i35. 


5 

4 
3 

2 
I 


I 

7 
6 


181. 7 
182.6 
183.5 

184.4 
i85.3 
186.2 
187. 1 
188.0 
188.9 
189.8 


85.9 
86.4 
86.8 
87.2 
87.6 
88.1 
88.5 
88.9 

89.4 
89.8 

90.2 
90.6 

91.5 
91.9 
92.4 
92.8 
93.2 
93.6 
94.1 


261 
62 
63 

64 
65 
66 

67 
68 

69 

70 

271 

72 
73 
74 
75 
76 
77 
78 

Z9 
80 

281 
82 
83 

84 
85 
86 

87 
88 

89 

90 

291 

'h 
t 

9Z 
98 

3oo 
Dist. 


235.9 
236.8 
237.7 
238.7 
239.6 
240.5 

241.4 
242.3 
243.2 
344.1 


rii.6 
1 1 2.0 

II 2.4 

ii3.3 
1x3.7 
1 14.2 
1 1 4.6 
1 1 5.0 
1 1 5.4 


3i 

33 

33 

34 
35 
36 

37 
38 

4o 

4i 
43 
43 
44 
45 
46 

47 
48 

5o 


28.0 
a8.o 
29.8 
3o.7 
3i.6 
32.5 
33.4 
34.4 
35.3 
36.2 


i3.3 
i3.7 
i4.i 
i4.5 
i5.o 

i5.4 
i5.8 
16.2 
16.7 
17.1 


82.3 
83.2 

84.1 
85.0 
85.9 
86.8 

87.7 
88.6 
89.5 
90.4 


38.9 
39.3 
39.8 
4o.2 
4o.6 
4i.o 
4i.5 

41.9 
423 
42.8 

43.2 
43.6 
44.0 
44.5 

44.9 
45.3 

45.7 
46.2 
46.6 
47.0 


i5i 

52 

53 

54 
55 
56 

57 
58 

161 
62 
63 

64 
65 
66 

67 
68 

69 

70 


i36. 

137. 

i38. 

139 

i4o 

i4i< 

i4i 

142 

143 

i44 


5 
4 
3 
,2 
.1 
.0 

i 

.7 
.6 


64.6 
65.0 

65.4 
65.8 
66.3 
66.7 
67.1 
67.6 
68.0 
68.4 

68.8 
69.3 
69.7 
70.1 
70.5 
71.0 
71.4 
71.8 
73.3 
72.7 


190.7 
191 .6 
192.5 
193.5 

194.4 
195.3 
196.2 

197.1 
198.0 

198.9 


245.0 
245.9 
346.8 

347-7 
348.6 
349.5 

35o.4 
35i.3 
353.2 
253.1 


II 6.3 
116.7 
117.2 

1 17.6 
1 18.0 
1 18.4 
118.0 
II 9.5 

1 19.7 

i30.r 
120.6 

I3I.O 

1 2 1. 4 

I2I.0 

123.3 
122.7 
123.1 

123.6 
124.0 


37.1 
38.0 
38-9 
39.8 
40.7 
4i.6 
43.5 

43.4 
44.3 
45.2 


17.5 
18.0 

18.4 
18.8 
19.2 

19-7 
20.1 

20.5 

21. 
21.4 


lOI 

02 
o3 

04 
o5 
06 

07 
08 

09 

10 


91.3 
92.2 
93.1 
94.0 

fl 

96.7 
97.6 
98.5 
99-4 


i45 
i46. 

147. 
i48 

149. 
i5o. 
i5i 
i5i 

1 52 

1 53 


.5 
4 
4 
.3 
.2 
,1 
.0 

l 

'7 


199.8 
200.7 
201.6 
202.5 

3o3.4 
3o4.3 

3o5.3 

306.1 
307.0 
307.9 


94.5 

95.8 
96.2 
96.6 

97.1 
97.5 

1^% 


254.0 

254.9 
255.8 
256.7 
257.6 
258.5 
359.4 
260.3 
261.3 
262.2 


5i 
5a 
53 

54 
55 
56 

57 
58 

60 
Dist. 


46.1 

47.0 

47.9 
48.8 

49.7 
5o.6 

5i.5 
5s .4 
53 3 
54.3 


21.8 
22.2 
22.7 

a3.i 
23.5 
a3.9 

24.4 
24.8 

35.2 

a5.7 


III 
12 
i3 

i4 
i5 
16 

17 
18 

19 

ao 

Dist. 


100.3 
101.2 
102.2 
io3.i 
104.0 
104.0 
io5.8 
106.7 
107.6 
108.5 


47.5 

47.9 
48.3 

48.7 
49.2 
49.6 
5o.o 
5o.5 
5o.9 
5i.3 


171 

72 

73 

74 

75 

76 

77 
78 

80 
Dist. 


1 54 

1 55 

1 56 

1 57 

1 58 

159 
160 
160 
161 
162 


.6 

.5 

.4 
.3 
.2 
.1 
.0 

:? 

.7 


73.1 
73.5 
74.0 
74.4 
74.8 
75.2 
75.7 
76.1 
76.5 
77.0 


308.8 
309.7 
210.6 
211. 5 
212.4 
2i3.3 
214.2 

2l5.I 

216. 1 
217.0 


98.8 

99.2 

99.6 

1 00.0 

100.5 

100.9 

IOI.5 
101.8 
102.2 
102.6 


263.1 
264.0 

264.9 
265.8 
266.7 
267.6 
268.5 

269.4 
270.3 
271.2 


124.4 
124.8 

125.3 
125.7 
1 26. 1 

126.6 

127.0 

127.4 
127.8 
128.3 


Dep. 1 Lai. 


Dep. 


Lat. 


Dep. 


LaU 


Dep. 


Lat. 


Dep. 


Lat. 


N.£.byE.iE. S.EJ)yE.|E. N.W.byW.|W. S.W.byW.|W. [For ^ Pointi. | 
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Page 10] TABLE I. 

Difference of Latitude and Departure for 2^ Points. 
N.N.E.iE. N.N.W.^W. S.S.E.^E. S.S.W.^W. 


Dist. 


Lat. 


Dep. 

00.5 
00.9 

01.4 
01.9 
02.4 
02.8 
o3.3 
o3.8 
04.2 

04.7 


Dist. 

61 
62 
63 

64 
65 
66 
67 
68 
69 
70 

71 
72 
73 
74 
75 
76 

77 
78 

Z9 
80 

81 
82 
83 

84 
85 
86 

87 
88 
89 
90 

91 
9? 

H 
96 

9Z 
98 

99 

100 

lOI 

02 
o3 

o4 
o5 
06 
07 
08 
09 
10 

III 
12 
i3 

i4 
i5 
16 

17 
18 

19 
20 

Dist. 


Lat. 


Dep. 

28.8 
29.2 
29.7 
3o.2 
3o.6 
3i.i 
3i.6 

32.1 

32.5 
33.0 

33.5 
33.9 

34.4 
34.9 

35.4 
35.8 
36.3 
36.8 
37.2 

37-7 
38.2 
38.7 
39.1 
39.6 
^0.1 
40.5 
4i.o 
4i.5 
42.0 
42.4 
42.9 

43.4 
43.8 
44.3 
44.8 
45.3 

45.7. 
46.2 

46.7 
47.1 

47.6 
48.1 
48.6 
49.0 
49.5 
5o.o 

5o.4 
50.9 

5i.4 
51.9 

52.3 
52.8 
53.3 
53.7 
54.2 

54.7 
55.2 

55.6 

56.1 

56.6 

Lat. 


Dist. 

121 
22 

23 

24 

25 

26 

27 
28 

i3i 

32 

33 

34 
35 
36 

37 
38 
39 
4o 

i4i 
42 
43 

44 
45 
46 

47 
48 

it 

i5i 

52 

53 

54 
55 
56 

57 
58 

L' 

161 
62 
63 

64 
65 
66 

67 
68 

69 

70 

171 
72 
73 
74 

77 
78 

Z9 
80 

Dist. 


Lat. 


Dep. 

57.0 
57.5 
58.0 
58.5 
58.9 
59.4 

60.3 
60-8 
61.3 

61.8 
62.2 
62.7 
63.2 
63.6 
64.1 
64.6 
65.1 
65.5 
66.0 

66.5 
66.9 

674 
67.9 

684 
68.8 
69.3 
69.8 
70.2 
70.7 
71.2 

71.7 
72.1 

72.6 

73.1 

73.5 

74.0 

74.5 

75.0 

754 

75.9 
76.4 
76.8 

77.3 
77-8 
78.3 
78.7 
79.2 

79-7 
80.1 

80.6 
81. 1 
81.6 
82.0 
82.5 
83.0 
83.4 
83.9 

84.4 
84.9 

Lat. 


Dist. 

181 
82 
83 

84 
85 
86 
87 
88 

89 
90 

191 
92 

9^ 

9^ 
96 

9Z 
98 

99 

200 

201 
02 
o3 

04 
o5 
06 

07 
08 

09 
10 

211 
12 
i3 

i4 
i5 
16 

17 
18 

'9 
20 

221 
22 

23 

24 

25 

26 

27 
28 

'^ 

23 1 
32 

33 

34 
35 
36 

37 
38 
39 
40 

Dist. 


Lat. 


Dep. 

85.3 
85.8 
86.3 
86.7 
87.2 

87.7 
88.2 

88.6 
89.1 
89.6 

90.0 
90.5 
91.0 
91.5 
91.9 
92.4 

93.8 
94.3 


Dist. Lat. 


Dep. 


I 

2 

3 

4 
5 
6 

7 
8 

9 

lO 

II 

12 

i3 

i4 
i5 
i6 

17 
i8 

19 
20 

21 
22 

23 

24 

25 

26 

27 
28 

§? 

3i 

32 

33 

34 
35 
36 

37 
38 

40 

4i 
42 
43 

44 
45 
46 

47 
48 

5o 
5i 

52 

53 

54 
55 
56 

57 
58 

60 
Dist. 


00.0 
01.8 
02.6 
o3.5 

04.4 
a5.3 
06.2 
07.1 
07.9 
08.8 

09.7 
10.6 
II .5 
12.3 

l3.2 

i4.i 
i5.o 
i5.9 
16.8 
17.6 

18.5 

19.4 
20.3 
21.2 
22.0 
22.9 
23.8 

24.7 
25.6 

26.5 

27.3 
28.2 
29.1 
3o.o 
30.9 
3i.7 
32.6 
33.5 

34.4 
35.3 


53 

54 
55 
56 
57 

1 

60 
60 
61 


.8 

.7 
.6 

.4 
.3 
.2 
.1 
.0 

•9 

•7 


106.7 
107.6 
108.5 
109.4 
no. 2 
III .1 
112. 
112. 9 
ii3.8 
114.6 


159.6 
160.5 

161 .4 
162.3 
i63.2 
164.0 
164.9 
i65.8 
166.7 
167.6 


241 
42 
43 
44 
45 
46 

47 
48 

5o 

25l 
52 

53 

54 
55 
56 

57 
58 

60 

261 
62 
63 
64 
65 
66 

67 
68 

69 

70 

271 
72 
73 
74 
75 
76 

77 
78 

Z9 
80 


212.5 
2i3.4 
214.3 

2l5.2 
216. 1 
217.0 
217.8 
218.7 
219.6 
220.5 


ii3.6 

1 1 4*1 
1 14.5 
11 5.0 
ii5.5 
1 16.0 

116.4 
1 16.9 

1 17.4 
1 17.8 


o5.2 
o5.7 
06.1 
06.6 
07.1 
07.5 
08.0 
08.5 
09.0 
09.4 


62 
63 

64 
65 
66 
67 

67 
68 

69 
70 


.6 
.5 

.4 
.3 
.1 
.0 

•7 
.6 


115.5 

116.4 
117. 3 
118. 2 
119. 1 
119. 
120.8 
121. 7 
122.6 
123.5 


168. ii 
169.3 
170.2 

171. 1 
172.0 
172.9 
173.7 
174.6 
175.5 
176.4 


221.4 
222.2 
223.1 
224.0 
224. Q 
225.8 
226.7 
227.5 

228.4 
229.3 


118.3 
II 8.8 
1 19.3 
II 9.-7 
120.2 
120.7 
121. 1 
121.6 
122. 1 
122.6 


09.9 

10.4 
10.8 
II. 3 
11.8 

12.3 

12.7 

l3.2 

13.7 
i4.i 

i4.6 
i5.i 
i5.6 
16.0 
16.5 
17.0 

17.4 
17.9 
18.4 
18.9 


71 

72 

73 

74 

75. 

75 

76. 

77. 
78. 

79- 


.4 
.3 
,2 
.1 

8 

7 
6 

5 

4 


124.4 

125.2 
I 26. 1 
127.0 
127.0 
128.8 
129.6 

i3o.5 
i3i.4 
i32.3 


177.3 
178. 1 
179.0 

180.8 
181.7 
182.6 
183.4 
184.3 
185.2 


94.8 
95.2 
95.7 
96.2 
96.6 
97.1 
97.6 
98.1 
98.5 
99.0 


230.2 
23l.I 
231.9 
232.8 
233.7 

234.6 
235.5 

236.4 
237.2 
238.1 


I23.0 

123.5 
124.0 
124.4 
124.9 

1254 

125.9 
126.3 
126.8 
127.3 


80. 
81. 
82. 
82. 
83. 

84. 
85. 
86. 

87. 
88. 


3 
I 


t 

1 
.5 

4 
3 

2 


i33.2 
i34.i 
134.9 
i35.8 
i36.7 
137.6 
i38.5 
139.3 
140.2 
i4i.i 


186. 1 
187.0 
187.8 
188.7 
189.6 
190.5 

191 .4 
192.3 
193. 1 
194.0 


99.5 

99-9 
1004 
100.9 

101.4 
101.8 
102.3 
102.8 
io3.2 
103.7 


239.0 
239.0 
240.8 
241.6 
242.5 
243.4 
244.3 

245.2 

246.1 
246.9 


127.7 
128.2 
128.7 
129.2 
129.6 
i3o.i 
i3o.6 
i3i.o 
i3i.5 

l32.0 


36.2 
37.0 
37.0 
38.8 
39.7 
4o.6 
41.5 
42.3 
43.2 
44.1 


19.3 
19.8 
20.3 
20.7 
21.2 
21.7 
22.2 
22.6 

23.1 

23.6 


89. 
90. 
90. 
91. 

94. 

96. 

97. 


I 

8 

7 
6 

5 

4 
2 
I 



142.0 
142.9 
143.8 
144.6 
145.5 
146.4 
147.3 
148.2 

i49-o 
149.9 


196.7 
197.6 

198.4 
199.3 
200.2 
201. 1 
202.0 
202.8 


104.2 

104.7 

io5.i 
io5.6 
106.1 
106.5 
107.0 
107.5 
107.9 
108.4 


281 
82 
83 
84 
85 
86 

87 
88 

89 

90 
291 

91 

9^ 

96 

9Z 
98 

,99 
3oo 


247.8 
248.7 
249.6 
25o.5 
25i.3 

252.2 
253.1 
254.0 
254.9 

255.8 


132.5 
132.9 

133.4 
133.9 
1 34.3 
1 34.8 
i35.3 
1 35.8 
i36.2 
1 36.7 


45.0 
45.9 
46.7 
47.6 
48.5 

49.4 
5o.3 

5l.2 
52. 

52.9 


24.0 
24.5 

25. 

25.5 
25.9 

26.4 
26.9 
27.3 
27.8 
28.3 


9Z- 
98, 

99. 

100. 

lOI. 

102. 
io3. 
104. 
io4. 
io5. 


I 

7 
5 

4 
3 
2 

I 

I 


i5o.8 
i5i.7 
i52.6 
i53.5 
i54.3 
i55.2 
i56.i 
157.0 
157.9 
i58.7 


203.7 
204.6 
2o5.5 
206.4 
207.3 
208.1 
209.0 
209.0 
210.8 
211.7 


108.9 

1094 
109.8 
1 1 0.3 
1 10.8 
III. 2 

111.7 
1 1 2.2 

1 1 2.7 

Il3.T 


256.6 
257.5 

258.4 
259.3 
260.2 
261.0 
261.0 
262.8 

263.7 
264.6 


137.2 
137.6 
I38.I 
i38.6 
1 39. 1 
139.5 
i4o.o 
i4o5 
1409 
1414 


Dep. 


Lat. 


Dep. 


Dep. 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 


N.E.byE.iE. S.E.byE.iE. N.W.byW.iW. S.W.byW.^W. [For 5^ Points. [ 
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Difference of Latitude and Departure for 2} Points. 
N.N.E.|E. N.N.W.iW. S.S.E.|E. S.S.W.fW. 


IXst. 


Lat. 


Dep. JDist. 


Lat. |Dep. 


Dist. 

121 
22 

23 

24 

25 

26 

27 
28 

19 
3o 

i3i 

32 

33 

34 
35 
36 

37 
38 

40 

i4i 
42 
43 
M 
45 
46 

47 
48 

t 

i5i 

52 

53 

54 
55 
56 

57 
58 

60 

161 
62 
63 

64 
65 
66 

67 
68 

69 
70 

171 
72 

73 

74 

75 

76 

77 

78 

Z9 
80 

Dist. 


Lat. 


Dep. 

62.2 
62.7 
63.2 

63.7 
64.3 
64.8 
65.3 
65.8 
66.3 
66.8 

67.3 
67.9 
68.4 
68.9 
694 
69.0 
70.4 
70.9 
71.5 
72.0 

72.5 
73.0 
73.5 
74.0 
74.5 
75.1 
75.6 
76.1 
76.6 
77.1 

77.6 
78.1 

78.7 
79.2 

79-7 
80.2 

80.7 

81.2 

81.7 

82.3 

82.8 
83.3 
83.8 
84.3 
84.8 
85.3 
85.9 
864 
86.9 
87.4 

87.9 

884 
88.0 
89.5 
90.0 
90.5 
91.0 
91.5 
92.0 
92.5 

Lat. 


Dist. 

181 
82 
83 

84 
85 
86 

87 
88 

89 

90 
191 

9? 

t 

9Z 

99 

200 

201 
02 
o3 

04 
o5 
06 
07 
08 
09 
10 

211 
12 
i3 

i4 
i5 
16 

17 
18 

19 
20 

221 
22 

23 

24 

25 

26 
27 
28 

3o 

23 1 
32 

33 

34 
35 
36 

37 
38 

4o 
Dist. 


Lat. 


Dep. 


Dist. 

24 1 
42 
43 
A^ 
45 
46 

47 
48 

5o 

25l 
52 

53 

54 
55 
56 

57 
58 

261 
62 
63 

64 
65 
66 

67 
68 

69 

70 

271 
72 
73 
74 
75 
76 
77 
78 

Z9 
80 

281 
82 
83 
84 
85 
86 

87 
88 

89 
90 

291 
93 

96 

9Z 
98 

99 
3oo 

Dist. 


Lat. 


Dep. 


I 

3 

3 

4 
5 
6 

7 
8 

9 

10 


00.9 
01.7 
02.6 
o3.4 
04.3 
o5.i 
06.0 
06.9 
07.7 
08.6 


00.5 
01. 
01.5 
02.1 
02.6 
o3.i 
o3.6 
04.1 
04.6 
o5.i 


61 
62 
63 

64 
65 
66 

67 
68 

69 

70 

71 
72 

73 
74 
75 
76 
77 
78 

Z9 
80 

81 
82 
83 

84 
85 
86 

87 
88 
89 

90 

91 
92 

t 

98 

99 

100 

lOI 

02 
o3 

04 
o5 
06 

07 
08 

«9 
10 

III 
12 
i3 

i4 
i5 
16 

17 
18 

«9 
20 

Dist. 


52.3 
53.2 
54.0 

54.0 
55.8 
56.6 
57.5 
58.3 
59.2 
60.0 


3f.4 
3r.9 

32.4 
33.9 

33.4 
33.9 

34.4 
35.0 
35.5 
36.0 

36.5 
37.0 
37.5 
38.0 
38.6 
39.1 
39.6 
4o.i 
4o.6 
4i.i 

4f.6 
42.2 
42.7 
43.2 

43.7 
44.2 

44.7 
45.2 

45.8 

46.3 


io3.8 
104.6 
io5.5 

106.4 
107.2 
108. 1 
108.9 
109.8 
no. 6 
III. 5 


i55.2 
i56.i 
157.0 
157.8 
i58.7 
159.5 

160.4 
i6i.3 
162.1 
i63.o 


93.1 
93.6 
94.1 
94.6 
95.1 
95.6 
96.1 
96.7 
97.2 

97-7 


206.7 
207.6 

208.4 
209.3 
210.1 
211.0 
211.9 
212.7 
2i3.6 
214.4 


123.9 
124.4 

124.9 
125.4 
126.0 
126.5 
127.0 
137.5 
1 38.0 
138.5 


n 

12 

• i3 
Id 
i5 
i6 

17 
i8 

'9 

30 


09.4 
10.3 
II. 2 
12.0 
12.9 
i3.7 
i4.6 

i5.4 
16.3 
17.2 


05.7 
06.2 
06.7 
07.2 
07.7 
08.2 
08.7 
09.3 
09.8 
10.3 


60.9 
61.8 
62.6 
63.5 
64.3 
65.2 
66.0 
66.9 
67.8 
68.6 


112.4 

Il3.2 

II4.I 

II4.9 

ii5.8 
116. 7 
117. 5 

118.4 
119. 2 
120. 1 


163.8 

164.7 
i65.5 

166.4 
167.3 
168.1 
169.0 
169.8 
170.7 
171.5 


98.2 

98.7 
99.2 

99-7 
100.3 

100.8 

101.3 

101.8 

102.3 

102.8 


2i5.3 
216. 1 
217.0 
217.9 
218.7 
219.6 
220.4 
221.3 
222.2 

233. 


129.0 
129.6 
i3o.i 
i3o.6 
i3i.i 
i3i.6 

l32.I 

1 32.6 
1 33.2 
133.7 


31 
23 
23 

24 
25 
36 

27 

28 

3o 


18.0 
18.9 
19.7 
20.6 
21.4 
22.3 
33.2 
24.0 
24.9 
25.7 


10.8 
II. 3 
II. 8 
12.3 
ia.9 
i3.4 
13.9 

14.4 
14.9 

i5.4 


69.5 
70.3 
71.2 
72.0 
72.0 
73.8 
74.6 
75.5 
76.3 
77.2 


120.9 
121. 8 
122.7 
123.5 
124.4 

125.2 
126. 1 
126.9 
127.8 
128.7 


172.4 
173.3 

174. 1 
175.0 
175.8 
176.7 
177.5 

178.4 
179.3 
180.1 


io3.3 
io3.8 

104.4 
104.9 
io5.4 
105.9 
106.4 
106.9 

107.4 
108.0 


223.9 

224.7 
225.6 

226.4 
227.3 
228.2 
229.0 
229.9 
230.7 
23i.6 


1 34.2 

134.7 
i35.2 

135.7 

1 36.2 

i36.8 

137.3 

137.8 

i38.3 

i38.8 


3i 

32 

33 
34 
35 
36 

37 
38 
39 
4o 


26.6 

27.4 
28.3 
29.2 
3o.o 
30.9 
3i.7 
32.6 
33.5 
,34.3 


i5.9 
16.5 
17.0 
17.5 
18.0 
18.5 
19.0 
19.5 
20.1 
20.6 


78.1 
78.0 
79.8 
80.6 
81.5 
82.3 
83.2 
84.1 
84.0 
85.8 


46.8 
47.3 
47.8 
48.3 
48.8 
49.4 

50.9 
5i.4 


129.5 

i3o.4 

l3l.2 
l32.I 

132.9 
133.8 

134.7 
i35.5 

1 36. 4 
137.2 


181.0 
181.8 
182.7 
183.6 
184.4 
185.3 
186.1 
187.0 
187.8 
188.7 


108.5 
109.0 
109.5 
1 1 0.0 
1 10.5 

III.O 

111.6 
112.1 
112.6 
ii3.i 


232.4 
233.3 
234.2 
235. 
235.9 
236.7 
237.6 
238.4 
239.3 
240.2 


139.3 
139.8 

i4o4 
140.9 

i4i4 
141.9 
1424 
142.9 

1434 
143.9 


1^ 

42 

43 
44 
45 
^ 

47 
48 

5c 
5i 

52 

53 

54 
55 
56 

57 
58 

I 

DUl 


35.2 
36. 
36.9 
37.7 
38.6 
39.5 
40.3 
41.2 
42.0 
42.9 

43.7 
44.6 
45.5 
46.3 
47.2 
48.0 
48.9 

^9-7 
5o.6 
5i.5 


21. 1 
21.6 
22.1 
22.6 

23.1 

23.6 
24.2 

24.7 

25.2 
25.7 


86.6 
87.5 
88.3 
89.2 
90.1 
90.0 
91.8 
92.6 
93.5 
94.4 


51.9 

534 
53.0 

53.5 
54.0 
54.5 
55.0 
55.5 
56.0 
56.6 

57.1 
57.6 
58.1 
58.6 
59.1 
59.6 
60.2 
60.7 
61.2 
61.7 


i38.i 
139.0 
139.8 

140.7 
i4i.5 

142.4 
143.2 

144.1 
145.0 
145.8 


189.6 
190.4 
191. 3 
192. 1 
193.0 
193.8 

194.7 
195.6 

196.4 
197.3 

198.1 
199:0 
199.9 
200.7 
201 6 
202.4 
2o3.3 
204.1 
2o5.o 
205.9 


11 3.6 

114.1 
114.6 

Il5.2 

115.7 
1 16.2 

1 16.7 
117.2 

117.7 
1 18.2 


241.0 

241.9 
242.7 
243.6 
244.5 
245.3 
246.2 

247.0 
247.9 
248.7 


144.5 
145.0 
145.5 
i46.o 
146.5 

147.0 
147.5 
1 48. 1 
148.6 
149.1 


26.2 
26.7 
27.2 
27.8 
28.3 
28.8 
29.3 
29.8 

3o.3 
3o.8 


96.2 

96.1 

96.0 

97.8 

98.6 

99.5 

100.4 

101. 2 

102. 1 

102.9 


146.7 
147.5 
148.4 
149.2 
i5o.i 
i5i.o 
i5i.8 
i52.7 
i53.5 
154.4 


118.8 

1 19.3 
1 19.8 
120.3 

120.8 
1 2 1. 3 
121.8 

1224 
122.9 

1234 


249.6 
25o.5 
251.3 

252.3 
253.0 
253.9 

254.7 

255.6 
256.5 
257.3 


149.6 
i5o.i 
i5o.6 
i5i.i 
1 51.7 

l52.3 

i52.7 
i53.2 
i53.7 
1 54.2 


Dep. 


Lat 


Dep. 


Lat. 


Dep. 


Dep. 


Lat. 


Dep. 


Lat. 
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Dill. 


Lbl 


[d^ 


D»t 


LU. 


D^. 


Dist 


Lai. 1 Drp, 


Dill 


LiL 


lixp. 


-^ 


Lai. 


Dep. 


3 

4 
5 
6 

9 


o4 
o5 
o5 
o6 


I 

3 

8 

5 
3 


t>3 
04 
o5 
o5 


6 

8 
3 

3 

6 


6s 
63 
64 
65 
66 
&J 
68 
69 


K:2 

53.4 
53.2 
54.0 

56.5 
57.4 
58.2 


ul 

35.6 
36.1 
36.7 
37.3 
37.8 
38.3 
38,9 


11 

24 

25 

26 
28 


io3 
ia3 
IC.4 
io5 
106 

IS 


t 


II 


i8t 
82 
83 
84 
65 
86 
87 

89 
90 


i5o 
i5i 
i5a 
i53 
i53 
.54 
,55 
i56 
i57 
]53 


5 
3 

8 

I 

3 


ioa,8 
,o3,3 
.03,9 
,04-4 
loS.o 
,o5,6 


a4i 
4a 
43 
44 
45 
46 

s 


ao3 
ao4 

205 

aoe 
ao7 
207 


4 

9 

5 
4 

9 


.33.9 
1344 
135.0 
■ 356 
I3C.I 
i36.7 
i37.a 
137.8 
138.3 
138-9 


i3 

]5 
■6 

\l 
'9 


09 

;^ 

i5 
16 


8 
6 
5 
3 

8 
6 


06 

08 

08 
09 


6 
3 

3 

6 


7' 

74 
75 
76 


1^' 

60.7 
61.5 
62.4 
63.. 
64.0 
64.9 
65.7 
66.5 


^9-4 
40.0 
40.6 
4i.i 
41.7 

42.2 

42.8 
43.3 
43.9 
44.4 


i3i 
3a 

33 
34 
35 
36 
37 
36 
39 
40 


108 
.09 

ii3 
ii3 
ii4 
m5 
116 




72,a 
73.3 
73.9 
744 
75.0 
75.6 
76.1 
76.7 

77.8 


191 

1 

97 
99 

o3 
04 
o5 
06 

08 
09 


i58 

;^ 
161 
,62 

i63 
i63 

166 


6 
5 
3 

8 
6 
5 
3 


106.7 

107-8 
108.3 
,08.9 

1^0 


a5r 
5a 
53 
54 
55 

?. 

58 


ao8 
ao9 

■2i3 
2.4 
a, 5 
a, 6 


5 
4 

9 

5 
4 


139.4 
i4o,o 
i4o,6 
.41, 1 
14..7 
l4a.3 
i4a.8 
■ 43.3 
143.9 
'44.4 


36 

It 


;s 

'9 

a4 

>4 


5 
3 

8 
6 
4 
3 

9 


i3 
i3 
i4 
i5 
15 
16 
16 


8 
3 
9 
4 

6 

7 


82 
S3 
84 
85 
86 
87 

89 
90 


67,3 
68.2 
69.0 
^.8 

1:! 

3:S 


45.0 

45,6 
46.1 
46.7 

II 


i4i 
4a 
43 
44 
45 
46 

% 


118 
118 
119 

ia3 
123 

1=4 




78.3 
78.9 
79'4 
80.0 
80.6 
81., 
81.7 

823 
63.3 


168 
.69 

172 
173 
174 


8 
6 
5 
3 

i 

6 


113.3 

115.0 
115.6 
116.1 
116.7 


a6i 
6a 
63 

66 
67 
68 
69 


ai8 
a.9 

a23 
224 


8 

I 

3 

8 

I 


145.0 
145.6 
146.1 
146,7 
l47-a 

147.8 

148.3 
148.9 
149.4 
i5o.o 


3» 
33 
34 
35 
36 
37 
38 


2b 

26 

a8 
'9 

!? 
3i 

32 

33 


6 
4 

3 

i 

6 

4 

3 


17 
17 
18 
18 
'9 


8 
3 

I 

6 


9' 

P 
94 

99 


r. 
¥ 

80,7 
81.5 
82.3 

83.1 


51.1 
51.7 
5a.i 
5a. 8 
53.3 
53.9 
54.4 
55.0 
55.6 


i5i 
5a 
53 
54 
55 
56 
57 
58 

1 


lab 
ia6 

137 

ia8 
ia8 

'2 
i3i 
i3a 
i33 




83,9 

Ui 

86.1 
66.7 
87.2 
87.8 
88,3 
88.9 


i3 

i5 

16 

18 

'9 


175 
'76 

177 
17B 

1 


4 
3 

I 

6 

4 
3 

9 


117:8 
118.3 

■ill 

120.6 


73 
74 
75 
76 


216 

227 
228 

23l 

a32 

a32 


3 
8 


i5i.i 
l5l.7 

152.2 

i52.8 
153.3 
153.9 

154,4 
i55,o 
i55£ 


4i 

43 
44 
45 
46 

47 

48 

's2 


34 
34 
35 
36 
37 

1 

4i 


I 

6 
4 

9 
6 


23 
23 
34 

=5 

25 

26 
a6 

37 


3 
9 
4 

6 
8 


o3 
q4 
o5 
06 

08 
09 
10 


86.5 
87.3 
88.1 
&9.0 
89.8 


57.8 
58.3 
58.9 
594 
60.0 
60.6 
61.. 


ibi 
6a 
63 
64 
65 
66 
67 
68 
69 
70 


■34 
i35 
i36 

;is 

i38 

:s 

i4i 


9 

I 
3 


89-4 
90.0 
90.6 
91.1 
9' -7 

93.3 


23 

a5 
26 

28 

It 


,83 
,84 
[85 
186 
167 
187 
,88 
.89 
190 
191 


6 
4 

9 
I 
4 


1=3.3 
123.9 
■ 24.4 
laS.o 
ia5.6 
126.1 
126.7 
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83 
84 

85 
86 
87 

89 
90 
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91 

I 

3^ 
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335 
236 

lU 
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5 
3 

8 

S 

3 
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158.9 
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5i 
53 
54 
55 
56 
5? 

59 
6o 


42 
43 
44 
44 
45 
46 
47 
48 

% 


4 
9 

I 

4 
9 


3o 
3] 
3i 

32 
32 

33 


6 

8 
3 


i3 
14 
i5 
16 

18 
'9 
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^:l 
94.8 
95.6 

97.3 
98., 
98.. 
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62.2 
62.8 
63.3 
63.9 

644 
65,o 
65.6 
66.1 
65.7 


72 
73 


■ 4a 
.43 
.43 
■44 

■ 45 
i46 

■£ 

i4S 
149 


3 

5 
3 


95.0 
95-6 

^.3 
98.9 
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3a 
33 
34 
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36 

ll 

11 
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i 

'97 
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9 
6 
4 

9 
6 
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i3o.6 
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l3l,7 
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i33,3 
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24a 
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245 
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a46 
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8 
6 
5 

3 

2 
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4 
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i63.3 
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■64 Jf 
l65.n 
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166.1 
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Dill. 
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L... 


II.P 


L»<. 
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Lat 


Di.,. 


Dep, 


LW. 


Di.i, 


Dep. 
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TABLE I. rPHai3 
Difference of Latitude and Departure for 3^ Points. 

N.E.|N. N.W.IN. S.E.IS. S.W.fS. 
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2 

3 

4 
5 
6 

7 
8 

9 

10 

II 

12 

i3 

i4 
i5 
i6 
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i8 

'9 

20 

21 
22 
23 
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25 
26 

27 

28 

3o 


Lat. 
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0C.6 
01.2 
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02.4 
o3.o 
o3.6 
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04.8 
o5.4 
06.0 
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62 
63 
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66 

67 
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Dep. 
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Dep. 
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Dist. 
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o3.2 
o4.o 
o4.8 
o5.6 

o6.4 
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08.0 

08.8 
09.6 

10.4 
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12.0 
12.9 
i3.7 
14.5 
i5.3 
16. 1 


49.0 

49.8 
5o.6 

5i.4 

52.2 
53.0 

53.8 
54.6 

55.4 
56.2 
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36.9 
37.5 
38.1 
38.7 
39.3 
39.0 
4o.5 
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42.3 
42.9 
43.5 
44.1 

44.7 
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46.5 
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23 

24 

25 

26 

27 
28 
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36 
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46 
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48 
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56 

57 
58 
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63 
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70 
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74 
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77 
78 

Z9 
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98.0 
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72.7 
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73.0 
74.5 
75.1 
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83 
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85 
86 

87 
88 
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9^ 
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98 
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o3 

04 
o5 
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08 
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i3 

i4 
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16 

17 
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»9 

20 
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22 

23 

24 

25 

26 

27 
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^,9 


145.4 
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147.8 
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i5o.2 
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83 
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86 
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214.5 
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3i 

32 

33 

34 
35 
36 

37 
38 
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4o 


24.9 
25.7 
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27.3 
28.1 
28.9 

29.7 
3o.5 
3i.3 

32.1 
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19. 1 
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21.4 
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22.6 
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95 

98 

99 

100 
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o3 
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06 

07 
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74.7 
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62.0 
62.5 
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63.7 
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64.9 
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66.7 
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69.1 

69.7 
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122. 1 
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124.5 
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171.9 
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125.7 
126.3 
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127.5 
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72 
73 
74 

75 
76 
77 
78 

Z9 
80 
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83 
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85 
86 
87 
88 

89 

90 

291 

92 

93 

96 

9Z 
98 
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218.5 
219.8 
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220.9 
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4i 

42 
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45 
46 

47 

48 


32.9 
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34.5 
35.3 
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38.6 

39.4 
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25.6 
26.2 
26.8 

27.4 
28.0 
28.6 
29.2 
29.8 
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81.9 
82.7 
83.5 
84.3 
85.1 
85.9 

86.7 
87.5 
88.4 


129.3 
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i3o.9 
i3i.7 
i32.5 
i33.3 
i34.i 
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i35.7 
i36.5 


96.5 
97.1 

97.7 
98.3 
98.9 
99.5 

lOO.l 

100.7 
101.3 


177.5 
178.3 
179.1 

179.9 
180.7 

181. 5 

182.3 

i83.i 

183.9 

184.7 


r3i.6 

l32.2 

i32.8 

1 334 
1 34.0 

134.6 
i35.2 
i35.8 
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137.0 
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1 38.2 
1 38.8 

189.4 
i4o.o 
1 40.6 
i4i.2 
i4i.8 

1424 
143.0 


225.7 
226.5 
227.3 
228.1 
228.9 
229.7 
280.5 
281.8 
282.1 
282.9 

288.7 
234.5 
235.8 
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286.9 

287.7 
238.6 
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171.C 
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5i 

52 

53 
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55 
56 
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58 
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43.4 
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45.0 
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46.6 
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48.2 
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3i.6 
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34.0 

34.6 
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i3 

i4 
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16 

17 
18 

19 
20 
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90.0 
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92.4 
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95.6 
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i4i.4 
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32 

33 
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36 
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38 
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40 
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192.0 
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Difference of Latitude and Departure for 1 Degree. 
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Dep. 


Dist. 
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Dep. 
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01. 


00.0 


61.0 


01. 1 


121. 


02.1 


181 .0 


o3.2 


241.0 


04.2 




2 


02. u 


00.0 


62 


62.0 


01. 1 


22 


122.0 


02.1 


82 


182.0 


o3.2 


42 


242.0 


04.2 




3 


o3.o 


00. 1 


63 


63. 


01. 1 


23 


1 23.0 


02.1 


83 


i83.o 


o3.2 


43 


243.0 


04.2 
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o4.o 
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64 


64.0 


01. 1 


24 
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02.2 
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o3.2 
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244.0 
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45 
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09.0 
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00.2 
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02.3 
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5o 
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02.3 
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l32.0 


02.3 
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02.3 
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53 
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i4 
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00.2 


74 
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34 
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02.3 


94 


194.0 


o3.4 


54 
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i5 
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75 
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35 
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02.4 


95 
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04.5 




i6 


16.0 


00.3 


76 
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36 
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96 
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17 
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00.3 


77 
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01.3 


37 


137.0 


02.4 


97 
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o3.4 


57 
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i8 


18.0 


00.3 


78 


78.0 


01.4 


38 
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02.4 


98 


198.0 
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04.5 




19 
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00.3 


79 


79.0 


01.4 


39 
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02.4 


99 
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00.3 


80 
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80.0 
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02.4 
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o3.5 
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21 
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00.4 


81.0 


01.4 


141.0 


02.5 
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o3.5 
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04.6 




22 


22.0 


00.4 


82 


82.0 


01.4 


42 


142.0 


02.5 


02 


202.0 


o3.5 


62 
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o4.6 
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83 
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02.5 


o3 
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o3.6 
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264.0 


04.6 




25 


25.0 


00.4 


85 


85.0 


01.5 


45 
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149-0 


02.6 


09 


209.0 


o3.6 


69 


269.0 


04.7 




3o 
3i 


3o.o 


00.5 


90 
9> 


90.0 


01.6 


5o 
i5i 


i5o.o 


02.6 


10 
211 


210.0 


o3.7 


70 
271 


270.0 


04.7 




3i.o 


00.5 


91.0 


01.6 


i5i .0 


02.6 


211. 


o3.7 


271.0 


04.7 




32 


32.0 


00.6 


92 


92.0 


01.6 


52 


i52.o 


02.7 


12 


212.0 


o3.7 


72 


272.0 


04.7 




33 


33.0 


00.6 


93 


93.0 


01.6 


53 


i53.o 


02.7 


i3 


2l3.0 


o3.7 


73 


273.0 


o4.8 




34 


34.0 


00.6 


94 


94.0 


01.6 


54 


i54.o 


02.7 


i4 


214.0 


o3.7 


74 


274.0 


04.8 




35 


35.0 


00.6 


95 


95.0 


OI/7 


55 


i55.o 


02.7 


i5 


2l5.0 


o3.8 


75 


275.0 


o4.8 




36 


36. 


00.6 


96 


96.0 


01.7 


56 


i56.o 


02.7 


16 


216.0 


o3.8 


76 


276.0 


o4.8 




37 


37.0 


00.6 


97 


97.0 


01.7 


57 


157.0 


02.7 


17 


217.0 


o3.8 


77 


277.0 


04.8 




38 


38. 


00.7 


98 


98.0 


01.7 


58 


i58.o 


02.8 


18 


218.0 


o3^.8 


78 


278.0 


04. a 




39 


39.0 


00.7 


99 


99.0 


01.7 


59 


159.0 


02.8 


19 


219.0 


o3.8 


79 


279.0 


04.9 




4o 
4i 


4o.o 


00.7 


100 

lOI 


100. 


01.7 


60 
i6i 


160.0 


02.8 


20 
221 


220.0 


o3.8 


80 
281 


280.0 


04.9 


4i.o 


00.7 


lOI.O 


01.8 


161 .0 


02.8 


221 .0 


03.9 


281.0 


04.9 




42 


42.0 


00.7 


02 


102.0 


01.8 


62 


162.0 


02.8 


22 


222.0 


03.9 


82 


282.0 


04.9 




43 


43.0 


00.8 


o3 


io3.o 


01.8 


63 


i63.o 


02.8 


23 


223.0 


03.9 


83 


283. 


04.9 




^ 


44.0 


00.8 


04 


104.0 


01.8 


64 


164.0 


02.9 


24 


224.0 


03.9 


84 


284.0 


o5.o 




45 


45.0 


00.8 


o5 


io5.o 


01.8 


65 


i65.o 


02.9 


25 


225. 


03.9 


85 


285. 


o5.o 




46 


46. 


00.8 


06 


106.0 


01.8 


66 


166.0 


02.9 


26 


226.0 


03.9 


86 


286.0 


o5.o 




47 


47.0 


00.8 


07 


107.0 


01.9 


67 


167.0 


02.9 


27 


227.0 


04.0 


87 


287.0 


o5.o 




48 


48. 


00.8 


08 


108.0 


01.9 


68 


168.0 


02.9 


28 


228.0 


04.0 


88 


288.0 


o5.o 




49 


49.0 


00.9 


09 


109.0 


01.9 


69 


169.0 


02.9 


J9 


229.0 


o4.o 


89 


289.0 


o5,o 




So 


5o.o 


00.9 


10 
III 


IIO.O 


01.9 


70 
171 


170.0 


o3.o 
o3.o 


3o 

23 1 


23o.o 


04.0 


90 
291 


290.0 


o5.i 


5i 


5i.o 


00.9 


III.O 


01.9 


171. 


23l.O 


04.0 


291 .0 


o5.f 




52 


52. 


00.9 


12 


112. 


02.0 


72 


172.0 


o3.o 


32 


232. 


o4.o 


92 


292.0 


o5.i 




53 


53.0 


00.9 


i3 


ii3.o 


02.0 


73 


173.0 


o3.o 


33 


233. 


04.1 


93 


293.0 


o5.i 




54 


54.0 


00.9 


i4 


II4.0 


02.0 


74 


174.0 


o3.o 


34 


234.0 


04.1 


94 


294.0 


o5.i 




55 


55.0 


01 .0 


• i5 


ii5.o 


02.0 


75 


175.0 


o3.i 


35 


235. 


04.1 


95 


295.0 


o5.i 




56 


56. 


01 .0 


16 


1 16.0 


02.0 


76 


176.0 


o3.i 


36 


236. 


04.1 


96 


296.0 


o5.2 




57 


57.0 


01 .0 


17 


117.0 


02.0 


77 


177.0 


o3.i 


37 


237.0 


04.1 


97 


297.0 


o5.2 




58 


58. 


01 .0 


18 


118.0 


02.1 


78 


178.0 


o3.i 


38 


238.0 


04.2 


98 


298.0 


o5.2 


1 


59 


59.0 


01 .0 


>9 


119.0 


02.1 


79 


179.0 


o3.i 


39 


239.0 


o4.2 


99 


299.0 


o5.2 


1 


60 
DUt. 


6c>.o 


01 .0 


20 
Dist 


I20.0 


02.1 


80 
Dist. 


180.0 


o3.i 


40 
Di^t. 


240.0 
Dep. 


04.2 


3oo 
Dist 


3oo.o 


o5.2 


Dep. 


LaU 


Dep. 


Lat. 


Dep. 


Lat. 


Lat. 


. Dep. 


Lat. 


[For 89 Degrees. J 
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Difference of Latitude and Departure for 2 Degrees. 




Dist. 


Lat 


Dep. 


Dist. 


Lat. 


Dep. 


Dist. 

121 
22 
23 

24 

25 

26 

27 
28 

?9 

3o 

i3i 

32 

33 

34 
35 
36 

37 
38 

4o 

i4i 
42 
43 
44 
45 
46 

47 
48 

5o 
i5i 

52 

53 

54 
55 
56 

57 
58 

60 

161 
62 
63 

64 
65 
66 

67 
68 

69 

70 

171 

72 

73 
74 
75 
76 
77 
78 

Z9 
80 

Dist. 


Lat. 


Dep. 


Dist. 

181 
82 
83 

84 
85 
86 

87 
88 

89 
90 

191 

92 

96 

9Z 
98 

99 

200 

201 
02 
o3 

o4 
o5 
06 

07 
08 
09 
10 

211 
12 
i3 

i4 
i5 
16 

17 
18 

J9 
20 


Lat. 


Dep. 


Dist. 


Lat. 


Dep. 

08.4 
08.4 
08.5 
08.5 
08.6 
08.6 
08.6 
08.7 
08.7 
08.7 


I 

2 

3 

4 
5 
6 

7 
8 

9 

lO 


01 .0 
02.0 
o3.o 
o4.o 
o5.o 
06.0 
07.0 
08.0 
09.0 
10. 


00.0 
00. 1 
00. 1 
00. 1 
00.2 
00.2 
00.2 
00.3 
00.3 
00.3 


61 
62 
63 

64 
65 
66 

67 
68 

69 

70 

71 
72 
73 
74 

76 

77 
78 

Z9 
80 

81 
82 
83 

84 
85 
86 

87 
88 

89 
90 

91 
92 

94 

?^ 
96 

97 
98 

99 
100 

lOI 

02 
o3 

04 
o5 
06 
07 
08 
09 
10 

III 
12 
i3 

i4 
i5 
16 

17 
18 

»9 

20 

Dist. 


61.0 
62.0 
63.0 
64.0 
65. 
66.0 
67.0 
68.0 
69.0 
70.0 


02.1 
02.2 
02.2 
02.2 
02.3 
02.3 
02.3 
02.4 
02.4 
02.4 


120.9 
121. 9 
122.9 
123.9 
124.9 
125.9 
126.9 
127.9 
128.9 
129.9 


04.2 
04.3 
o4.3 
04.3 
04.4 
04.4 
04.4 
04.5 
04.5 
04.5 

04.6 
04.6 
04.6 

04.7 
04.7 
04.7 
o4.8 
04.8 
04.9 
04.9 


180 
181 
182 
i83 
1 84 
i85 
186 

187 
188 
189 


•9 
•9 
•9 
•9 
•9 
•9 
•9 
•9 
•9 
•9 


06.3 
o6.4' 
06.4 
06.4 
06.5 
06.5 
06.5 
06.6 
06.6 
06.6 


241 
42 
43 

44 
45 
46 

47 
48 

25j 

52 

53 

54 
55 
56 

57 
58 

60 

261 
62 
63 
64 
65 
66 

67 
68 

69 
70 

271 
72 
73 
74 
75 
76 

77 
78 

Z9 
80 

281 
82 
83 

84 
85 
86 

87 
88 

89 

90 

291 

i 

96 

9Z 
98 

^99 

3oo 


240.9 

241.9 
242.9 
243.9 
244.9 

245. Q 
246.8 
247.8 

248.8 
249.8 


II 

12 

i3 

i4 
i5 
i6 

17 
i8 

19 
20 


II. 
12.0 
i3.o 
14.0 
i5.o 
16.0 
17.0 
18.0 
19.0 
20.0 


00.4 
00.4 
00.5 
00.5 
00.5 
00.6 
00.6 
00.6 
00.7 
00.7 


71.0 
72.0 
73.0 
74.0 
75.0 
76.0 
77.0 
78.0 
79.0 
80.0 


02.5 

02.5 

02.5 
02.6 

02.6 

02.7 
02.7 
02.7 

02.8 
02.8 


i3o.9 
i3i.9 
132.9 
133.9 
134.9 
135.9 
i36.9 
137.9 
i38.9 
139.9 


190 
191 
192 
193 

194 
195 
196 

"9Z 
198 

199 


•9 
•9 
•9 
•9 
•9 
•9 
•9 
•9 
•9 
9 


06.7 
06.7 
06.7 
06.8 
06.8 
06.8 
06.9 
06.9 
06.9 
07.0 


25o.8 
251.8 

252.8 

253.8 
254.8 
255.8 
256.8 
257.8 
258.8 
259.8 


08.8 
08.8 
08.8 
08.9 
08.9 
08.9 
09.0 
09.0 
09.0 
09.1 


21 
22 

23 

24 
25 

26 
27 
28 

3o 


21.0 
22.0 
23.0 
24.0 
25.0 
26.0 
27.0 
28.0 
29.0 
3o.o 

3i.o 

32.0 

33.0 

34.0 
35.0 

36.0 
37.0 
38. 
39.0 
4o.o 


00.7 
00.8 
00.8 
00.8 
00.9 
00.9 
00.9 
01 .0 
01 .0 
01. 


81.0 
82.0 
82.9 
83.9 

84.9 
85.9 

86.9 

87.9 
88.9 

89.9 


02.8 
02.9 
02.9 
02.9 
o3.o 
o3.o 
o3.o 
o3.i 
o3.i 
o3.i 


140.9 

141.9 
142.9 

143.9 
144.9 

146.9 

147.9 
148.9 

1499 


04.9 
o5.o 
o5.o 
o5.o 
o5.i 
o5.i 
o5.i 
o5.2 
o5.2 
o5.2 


200 

201. 
202. 
203. 

204. 
205. 

206. 
207. 
208. 

209. 


9 
9 
9 
9 
9 
9 
9 
9 
9 
9 


07.0 
07.0 

07.1 
07.1 
07.2 
07.2 
07.2 
07.3 
07.3 
07.3 


260.8 
261.8 
262.8 
263.8 
264.8 
265.8 
266.8 
267.8 
268.8 
269.8 


09.1 
09.1 
09.2 
09.2 
09.2 
09.3 
09.3 
09.4 
09.4 
09.4 


3i 

32 

33 

34 
35 
36 

37 
38 

^9 
40 


01. 1 
01. 1 
01.2 
ox. 2 
01.2 
01.3 
01.3 
01.3 

01.4 
01.4 


90.9 
91.9 
92.9 
93.9 

94.9 

96.9 

97.9 
98.9 

99-9 


o3.2 
o3.2 
o3.2 
o3.3 
o3.3 
o3.4 
o3.4 
o3.4 
o3.5 
o3.5 


i5o.9 
i5i.9 
152.9 
153.9 

i54,9 
155.9 

i56.9 

157.9 

i58.9 

159.9 


o5.3 
o5.3 
o5.3 
o5.4 
o5.4 
o5.4 
o5.5 
o5.5 
o5.5 
o5.6 


210. 
211. 
213, 
2l3. 
2l4. 
2l5. 

216. 

217. 

218. 

219. 


9 
9 
9 
9 
9 
9 
9 
9 
9 
9 


07.4 
07.4 
07.4 
07.5 
07.5 
07.5 
07.6 
07.6 
07.6 
07.7 


270.8 
271.8 
272.8 
273.8 
274.8 
275.8 
276.8 

277.8 
278.8 
279.8 


09.5 
09.5 
09.5 
09.6 
09.6 
09.6 
09.7 

09.7 
09.7 
09.8 


4i 
42 
43 

44 
45 
46 

47 
48 

5o 


4i.o 
42.0 
43.0 
44.0 
45.0 
46.0 
47.0 
48. 
49.0 
5o.o 

5i.o 

52.0 

53.0 
54.0 
55.0 
56.0 
57.0 
58.0 
59.0 
60.0 


01.4 
01.5 
01.5 
01.5 
01.6 
01.6 
01.6 
01.7 
01.7 
01.7 


100.9 
101.9 
102.9 
103.9 
104.9 
105.9 
106.9 
107.9 
108.9 
109.9 


o3.5 
o3.6 
o3.6 
o3.6 
o3.7 
o3.7 
o3.7 
o3.8 
o3.8 
o3.8 


160.9 
161 .9 
162.9 
163.9 

164.9 
165.9 
166.9 
167.9 
168.9 
169.9 


o5.6 
o5.7 
o5.7 
o5.7 
o5.8 
o5.8 
o5.8 
05.9 
05.9 
05.9 


221 

23 
23 

24 
25 
26 
27 
28 

19 
3o 

23 f 
32 

33 
34 
35 
36 

37 
38 
39 
40 

Disf. 


320. 
321 . 
323. 
233. 
224. 
225. 
226. 
227. 
228. 
229. 


9 
9 
9 
9 
9 
9 
9 
9 
9 
9 


07.7 
07.7 
07.8 
07.8 
07.9 
07.9 
07.9 
08.0 
08.0 
08.0 


280.8 
281.8 
282.8 
383.8 
284.8 
285.8 
286.8 
287.8 
288.8 
289.8 

290.8 
291.8 
292.8 
293.8 
294.8 
295.8 
296.8 
297.8 
298.8 
299.8 


09.8 
09.8 
09.9 
09.9 
09.9 

10. 

lO.O 

10. 1 

XO.I 

10. 1 


5i 

52 

53 

54 
55 
56 

57 
58 

60 


01.8 
01.8 
01.8 
01.9 
01.9 
02.0 
02.0 
02.0 
02.1 
02.1 


no. 9 
III. 9 
112.9 
113.9 
114.9 
115.9 
11G.9 

117.9 
118.9 

119.9 


03.9 
03.9 
03.9 
04.0 
04.0 
04.0 
04.1 
04. 1 
04.2 
04.2 


170.9 

171.9 
172.9 
173.9 

174.9 
175.9 
176.9 

177.9 
178.9 
179.9 


06.0 
06.0 
06.0 
06.1 
06.1 
06.1 
06.2 
06.2 
c6.2 
06.3 


23o. 

23l, 
232. 

233. 

234 

235 

236 

237 

238 

239 


9 
9 
9 
9 
9 
9 
9 
9 
•9 
■9 


08.1 
08.1 
08.1 
08.2 
08.2 
08.2 
08.3 
08.3 
08.3 
08.4 

Lnt 


10.2 
10.2 
10.2 
10.3 
10.3 
10 3 
10,4 
10.4 
10.4 
10.5 

Lat. 


Dist. 


Dep. 


LaU 


Dep. 


Lat. 


Dep. 


Lat. 


Dep. 


Dist. 


Dep. 


• 








P 


For a 


B Degrees. 



TABLE II. (Page 19 
« DifTerence of Latitude and Departure for 3 Degrees. 


Dist 


1 Lat. 


Di^p. 

00. 1 
00.1 
00.2 
00 2 
00.3 
c)o.3 
00.4 
00.4 
00.5 
00.5 


Dist. 

61 
62 
63 

64 
65 
66 

67 
68 

69 

70 

7* 
72 

73 
74 
75 
76 
77 
78 

Z9 
80 

81 
82 
83 

84 
85 
B6 

87 
88 

89 

90 

9« 
92 

93 

96 

9Z 
98 

99 

100 

101 
02 
o3 

04 
o5 
06 

07 
08 
09 
10 

III 
12 
i3 

i4 
i5 
16 

17 
18 

19 
ao 

Dist 


Lat. 1 Dep. 


Dist. 


Lat. 


Dep. 


Dist. 

181 
82 
83 

84 
85 
86 

R7 
88 

89 

90 

191 

9? 

$ 

9Z 
98 

99 

200 

201 
02 
o3 

04 
o5 
06 
07 
08 
09 
10 

211 
12 
i3 

i4 
i5 
16 

17 
18 

19 
20 

221 
22 

23 

24 

25 
26 

27 
28 

It 

23 1 
32 

33 

34 
35 
36 

37 
38 

40 
Dist. 


Lat. 


Dep. 


Dist. 

a4i 
42 
43 
44 
45 
46 

47 
48 


Lat. 


Dep. 


I 

2 

3 

4 
5 
6 

7 
.8 

9 

10 

11 

12 

i3 

i4 
i5 
i6 

17 
i8 

'9 

20 

21 
22 
23 

24 
25 
26 
27 
28 


oi .o 

02.0 

o3.o 
o4.o 
o5.o 
o6.o 
07.0 
08.0 
09.0 

lO.O 


60 
61 
62 
63 

64 
65 
66 

67 
68 

69 


•9 
•9 
•9 
•9 
■9 
■9 
•9 
•9 
•9 
•9 


o3.2 
o3.2 
o3.3 
o3.3 

o3.4 
o3.5 
o3.5 
o3.6 
o3.6 
o3.7 


121 
22 

23 

24 

25 

26 

27 
28 

3o 
i3i 

32 

33 

34 
35 
36 

37 
38 

39 
4o 

i4i 
4a 
43 
44 
45 
46 

47 
48 

i5i 

52 

53 

54 
55 
56 

57 
58 

161 
62 
63 

64 
65 
66 

67 
68 

69 

70 

171 
72 
73 
74 
75 
76 

77 
78 

Z9 
80 

Dist. 


120 
121 
122 

173 

ia4 

125 

126 
127 
128 
129 


.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
8 


06.3 
06.4 
06.4 
06.5 
06.5 
06.6 
06.6 
06.7 
06.8 
06.8 


180.8 
181. 8 
182.7 
183.7 

184.7 
i85.7 
186.7 

187.7 
188.7 

189.7 


09.5 
09.5 
09.6 
09.6 
09.7 

09.7 
09.8 
09.8 
09.9 
09.9 


a4o.7 

241.7 
a42.7 

243.7 
244.7 
245.7 
246.7 

247.7 
248.7 
249.7 


12.6 
12.7 
ia.7 
12.8 
12.8 
12.9 
12.9 
i3.o 
i3.o 
i3.i 


II .0 
12.0 
i3.o 
i4-o 
i5.o 
16.0 
17.0 
18.0 

19.0 
20,0 


00.6 

<K^.6 

00.7 
00.7 
00.8 
00.8 
00.9 
00.9 
01 .0 
01 .0 


70 

71 
72 

73 
74 
75 
76 

77 
78 

79- 


•9 
'9 
•9 
9 
•9 
9 
9 
9 
•9 
9 


03.7 
o3.8 
o3.8 
03.9 
03.9 
04.0 
04.0 
04.1 

04.1 
04.2. 


i3o 
i3i 

l32 

i33. 
i34. 
i35. 
i36. 

137. 
i38. 
139 


8 
.8 
8 
.8 
8 
.8 
8 
8 
.8 
8 


06.9 
06.9 
07.0 
07.0 
07.1 
07.1 
07.2 
07.2 
07.3 
07.3 


190.7 
191.7 
192.7 
193.7 

194.7 
195.7 

196.7 

'97-7 
198.7 
'99-7 


10.0 

10. 

10. 1 
10.2 
10.2 
10.3 
10.3 
10.4 
10.4 
10.5 


a5i 

52 

53 

54 
55 
56 

57 
58 

60 

261 
62 
63 

64 
65 
66 

67 
68 

69 

70 

171 
72 
73 

75 

76 

77 
78 

Z9 
Bo 


250.7 
251.7 
252.7 
253.7 

254.7 
255.6 
256.6 
257.6 
258.6 
259.6 


i3.i 

l3.2 
l3.2 

i3.3 
i3.3 

i3.4 
i3.5 
i3.5 
i3.6 
i3.6 


21 .0 
22.0 

23. 

24.0 
25.0 
26.0 
27.0 
28.0 
29.0 
3o.o 


01 .1 
01.2 

01;2 
01.3 
01.3 
01.4 
01.4 
01.5 
01.5 
01.6 


80 
81 
82 
83 

84 

85. 

86. 

87. 

88. 

89. 


9 

'9 
•9 
9 
•9 
9 
9 
9 
9 
9 


04.2 
04.3 
04.3 
04.4 
04.4 
04.5 
04.6 
04.6 

04.7 
04.7 


i4o 

i4i. 

142 

143 

i44 

i45 

i46 

i47 
i48 

149 


.8 
.8 
8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 


07.4 
07.4 
07.5 
07.5 
07.6 
07.6 
07.7 
07.7 
07.8 
07.9 


200.7 
201.7 
202.7 
203.7 

204.7 
205.7 
206.7 

207.7 
208.7 

209.7 


10.5 
10.6 
10.6 
10.7 
10.7 
10.8 
10.8 
10.9 
10.9 
II. 


260.6 
261.6 
262.6 
263.6 
264.6 
265.6 
266.6 
267.6 
268.6 
269.6 

270.6 
271.6 
272.6 
273.6 
274.6 
275.6 
276.6 
277.6 
278.6 
379.6 


i3.7 
i3.7 
i3.8 
i3.8 
13.9 

.3.9 

i4.o 
14.0 
i4.i 
i4.i 


3i 

32 

33 

34 
35 
36 

^ 
38 

39 

4o 

4i 

42 

43 

44 
45 
46 

47 
48 


3i .0 

32.0 

33.0 
34.0 
35.0 
36.0 
36.9 
37.9 
33.9 
39.9 


01.6 
01.7 
01.7 
01.8 
01.8 
01.9 
01.9 
02.0 
02.0 
02.1 


90. 

91- 
92. 

93. 

94. 

96, 

9Z' 
98, 

99- 


9 
9 
9 
9 
9 
9 
9 
9 
9 
9 


04.8 
04.8 

04.9 
04.9 
o5.o 
o5.o 
o5.i 
o5.i 
o5.2 
o5.2 


i5o 
i5i. 

l52. 

i53. 

i54. 
i55, 
i56, 
157. 
i58. 
159. 


.8 
8 
8 
8 
8 
8 
8 
8 
8 
8 


07.9 
08.0 
08.0 
08.1 
08.1 
08.2 
08.2 
08.3 
08.3 
08.4 


210.7 
an. 7 
212.7 
2x3.7 

214.7 
215.7 

216.7 
217.7 
218.7 
219.7 


11. 

11. 1 

11. 1 

11. 2 

11. 3 
11.3 
11.4 
11.4 
II. 5 
II. 5 


14.2 
14.2 
14.3 
14.3 
i4.4 
14.4 
14.5 
i4.5 
i4.6 

14.7 


40.9 

41.9 
42.9 
43.9 
44.9 
45.9 
46.9 

47.9 
48.9 

49 -9 


02.1 
02.2 
02.3 
02.3 
02.4 

oa.4 
02.5 
oa.5 
02.6 
oa.6 


too. 

lOI. 
102. 

io3. 
104. 
io5. 
106. 
107. 
108. 
109. 


9 
9 
9 
9 
9 
9 
9 
9 

t 


o5.3 
o5.3 
o5.4 
o5.4 
o5.5 
o5.5 
o5.6 
o5.7 
o5.7 
o5.8 

o5.8 
05.9 
05.9 
06.0 
06.0 
06.1 
06.1 
06. a 
06. a 
06.3 

Lat. 


160. 
161. 
162. 
i63. 
164. 
i65. 
166. 
167. 
168. 
169. 


8 
8 
8 
8 
8 
8 
8 
8 
8 
8 


08.4 
08.5 
08.5 
08.6 
08,6 
08.7 
08.7 
08.8 
08,8 
08.9 


220.7 
221.7 
222.7 
223.7 

224.7 
225.7 

226.7 
227.7 
228.7 
229.7 


11.6 
11.6 

II. 7 

II. 7 
11.8 
11.8 
II. 9 
11.9 
12.0 
12.0 


281 
82 
83 

84 
85 
86 

87 
88 

89 
90 

291 

9^ 

96 

9Z 
98 

,99 
3oo 

Dist. 


280.6 
281.6 
282.6 
283.6 
284.6 
285.6 
286.6 
287.6 
288.6 
289.6 


i4.7- 
14.8 
i4.8 
14.9 

14.9 
i5.o 
i5.o 
i5.i 
i5.i 

l5.2 


5i 

52 

53 

54 
55 
56 

57 
58 

6o 
Dist. 


50.9 
51.9 
52.9 
53.9 

54.9 
55.9 
56.9 
57.9 
58.9 
59.9 


02.7 
02.7 
02.8 
02.8 
02.9 
02.9 
o3.o 
o3.o 
o3.i 
o3.i 


no. 
III. 

112. 

ii3. 

ii4. 

ii5 

116 

117. 

118. 

119. 


8 
.8 
.8 
.8 
8 
.8 
.8 
.8 
.8 
8 


170. 

171. 
172. 
173. 

174 

175. 

176, 

17S. 
179. 


8 
8 
.8 
8 
8 
8 
8 
8 
8 
8 


08.9 
09.0 
09.1 
09.1 
09.2 
09.2 
09.3 
09.3 
09.4 
09.4 


23o.7 
23r.7 
232.7 
233.7 

234.7 
235.7 
236.7 

237.7 
238.7 
239.7 


12. 1 

12. 1 
12.2 

12.2 
12.3 
12.4 
12.4 
12.5 
12.5 
12.6 


290.6 
291.6 
292.6 
293.6 
294.6 
295.6 
296.6 
297.6 
298.6 
299.6 


l5.2 

i5.3 
i5.3 
i5.4 
i5.4 
i5.5 
i5.5 
i5.6 
i5.6 
i5.7 


Dep. 


Lat. 


Dep. 


Dep. 


Lat. 


Dep. 


Lat. 


Dep. 


Lai. 


[For 87 Degrees. | 



«^»3 TABLE II. 

Difference of Latitude and Departure for 4 Degrees. 


DUt. 

I 

2 

3 

4 
5 
6 

7 
8 

9 

lO 

II 

12 

i3 

i4 
i5 
i6 

17 
i8 

'9 

20 

21 
22 
23 

24 
25 
26 

27 
28 
29 

3o 


1 Lat. 


Dcp. 


Disl. 

61 
62 
63 
64 
65 
66 

67 
68 

69 
70 


Lai. 


Dep. 


Disl. 

121 
22 

23 

24 

25 

26 

27 
28 

29 

3o 
i3i 

32 

33 

34 
35 
36 

37 
38 

4o 

i4i 
42 
43 
44 
45 
46 

47 
48 

i5i 

52 

53 

54 
55 
56 

57 
58 

60 

161 
62 
63 

64 
65 
66 

67 
68 

69 
70 

171 
72 

73 
74 
75 
76 
77 
78 

Z9 
80 

Dist. 


Lat. 


Dcp. 


Dist 

181 
82 
83 

84 
85 
86 

87 
88 

89 

90 

191 

92 

90 

9Z 
98 

99 
200 

301 
03 

o3 

o4 
o5 
06 

07 
08 

09 
10 

an 

13 

i3 

i4 
i5 
16 

17 
18 

19 
20 


Lai. 


Dep. 


Dist. 


Lat. 


Dep. 


Of .o 
02.0 

o3.o 
o4.o 
o5.o 
o6.o 
07.0 
08.0 
09.0 
10. 

II.O 

12.0 
i3.o 
\6,o 
i5.o 
16.0 
17.0 
18.0 
19.0 
20.0 


00. 1 
00. 1 
00.2 
00.3 
00.3 

00.4 
00.5 

tK).6 

00.6 
00.7 


60.9 
61.8 
62.8 
63.8 
64.8 
65.8 
66.8 
67.8 
68.8 
69.8 


04.3 
o4.3 

04.4 
04.5 
04.5 
o4.6 
04.7 

04.7 
04.8 

04.9 


120.7 
121.7 
122.7 
123.7 

124.7 
125.7 
126.7 
127.7 
128.7 
129.7 


08.4 
08.5 
08.6 
08.6 
08.7 
08.8 
08.9 
08.9 
09.0 
09.1 

09.1 
09.2 
09.3 
09.3 
09.4 
09.5 
09.6 
09.6 
09.7 
09.8 


180.6 
181. 6 
182.6 
i83.6 
184.5 
i85.5 
186.5 
187.5 
188.5 
189.5 


13.6 

13.7 

13.8 
13.8 

13.9 
i3.o 
i3.o 
i3.i 

l3.3 

i3.3 


341 
43 
43 

44 
45 
46 

47 
48 

So 


340.4 
341.4 
343.4 
343.4 
344.4 
245.4 
346.4 
247.4 
248.4 
249-4 


16.8 
.6.9 
17.0 
17.0 
17. 1 
17.2 
17.2 
17.3 
17.4 
17.4 

17.5 
17.6 
17.6 

17.7 
17.8 
17.9 
17.9 
18.0 
18. 1 
18.1 


00.8 
00.8 
00.9 
01 .0 
01 .0 

OI.I 

01.2 
01.3 
01.3 
01.4 

01.5 
01 .5 
01.6 
01.7 
01.7 
01.8 
Of .9 
02.0 
02.0 
02.1 


71 

72 
73 
74 
75 
76 

77 
78 

Z9 

80 

81 
82 
83 

84 
85 
86 

87 
88 

89 
9^ 

9' 
92 

93 
94 

96 

9Z 
98 

99 
100 

101 
02 
o3 

04 
o5 
06 

07 
08 

09 

10 

III 
12 
i3 

i4 
i5 
16 

17 
18 

»9 

30 

Disl. 


70.8 
71.8 
72.8 
73.8 
74.8 
75.8 
76.8 

77.8 
78.8 
79.8 


o5.o 
o5.o 
o5.i 
o5.2 
o5.2 
o5.3 
o5.4 
o5.4 
o5.5 
o5.6 


i3o.7 
i3i.7 
i32.7 
i33.7 

134.7 
i35.7 
i36.7 
137.7 
i38.7 
139.7 


190.5 
191.5 
192.5 
193.5 
194.5 
195.5 
196.5 
197.5 
198.5 
199.5 


i3.3 

i3.4 
i3.5 
i3.5 
i3.6 
i3.7 
i3.7 
i3.8 
13.9 
14.0 


35 1 
52 

53 

54 
55 
56 

57 
58 

60 


25o.4 

25i.4 
252.4 
253.4 
254.4 
255.4 
256.4 
257.4 
258.4 
259.4 


20.9 
21 .9 
22.9 
23.9 

24.9 
25.9 
26.9 

27.9 

28.9 

29.9 


80.8 
8i.8 
82.8 
83.8 
84.8 
85.8 
86.8 
87.8 
88.8 
89.8 


o5.7 
05.7 
o5.8 
05.9 
05.9 
06.0 
06.1 
1)6.1 
06.2 
06.3 


140.7 

141.7 
142.7 

143.6 
144.6 
145.6 
i46.6 
147.6 
148.6 
149.6 


09.8 
09.9 

10. 

lO.O 

10. 1 
10.2 
10.3 

10.3 

10.4 
10.5 

10.5 

lO.t 1 

10.7 
10.7 
10.8 

10.9 

II.O 
II.O 

II. I 

II. 2 


200.5 
201.5 
202.5 
2o3.5 
204.5 
2o5.5 
206.5 
207.5 
208.5 
209.5 


14.0 

14. 1 
14.3 
14.3 
i4.3 
14.4 
14.4 
i4.5 
14.6 
14.6 


361 
63 
63 
64 
65 
66 

67 
68 

69 

70 


260.4 

361.4 

262.4 

363.4^ 

364.4 

365.4 

366.3 

267.3 

268.3 

269.3 


18.2 
18.3 
18.3 

18.4 
18.5 
18.6 
18.6 

18.7 
18.8 
18.8 


3i 

32 

33 

34 
35 
36 

37 
38 

39 
4o 

4i 

42 

43 

44 
45 
46 

47 
48 

49 
5o 

5i 

52 

53 
54 
55 
56 

57 
58 

6o 
Disl. 


30.9 
3i .9 
32.9 
33.9 

34.9 
35.9 
36.9 
37.9 
38.9 
39.9 


02.2 
02.2 
03. 3 
02.4 

02.4 
02.5 
02.6 
02.7 
02.7 
02.8 


90.8 
91.8 
92.8 
93.8 
94.8 
95.8 
96.8 
97.8 
98.8 
99.8 


06.3 

06.4 
06.5 
06.6 
06.6 
06.7 
06.8 
06.8 
06.9 
07.0 


i5o.6 
i5i .6 
i52.6 
153.6 
i54.6 
155.6 
i56.6 
157.6 
1 58. 6 
159.6 


210.5 
211. 5 
212.5 
213.5 
214.5 
2i5.5 
216.5 
217.5 
318.5 
319.5 


14.7 
i4.8 

,4.9 

14.9 
i5.o 

i5.i 

i5.i 

l5.2 

i5.3 
i5.3 


271 
72 
73 
74 
75 
76 

77 
78 

Z9 
80 


270.3 
271.3 
272.3 
273.3 
374.3 
275.3 
276.3 
277.3 
278.3 
279.3 


18.9 
19.0 
19.0 
19.1 
19.2 
19.3 
.9.3 
19.4 
19.5 
19.5 


40.9 
41.9 
42.9 
43.9 
44.9 
45.9 
46.9 

47.9 
48.9 

49.9 
50.9 
51.9 
52.9 
53.9 

54.9 
55.9 

56.9 

57.9 
58.9 

59.9 


02.9 
02.9 
o3.o 
o3.i 
o3.i 
o3.2 
o3.3 
o3.3 

o3.4 
o3.5 


100.8 
101.8 
102.7 
io3.7 

104.7 
io5.7 
106.7 
107.7 
108.7 
109.7 


07.0 
07.1 
07.2 
07.3 
07.3 

07.4 
07.5 
07.5 
07.6 
07.7 


160.6 
161 .6 
162.6 
i63.6 
164.6 
165.6 
166.6 
167.6 
168.6 
169.6 


11. 2 

11. 3 
II.4 
II.4 

II.5 
II.6 
11.6 

II. 7 
11.8 
11.9 


231 
33 
33 

34 
35 
36 

■J7 
38 
29 
3<' 

23l 
32 

33 
34 
35 
36 

3? 
38 

4o 
Dist. 


230.5 
331.5 
333.5 
333.5 
334.5 
335.4 
336.4 
227.4 
338.4 
229.4 


i5.4 
i5.5 
i5.6 
i5.6 

i5.7 
i5.8 
i5.8 

15.9 
16.0 
16.0 


381 
83 
83 

84 
85 
86 

87 
88 

89 

90 

391 

9? 
93 

95 
96 

9Z 
98 

3oo 


280.3 
281.3 
282.3 
283.3 
284.3 
285.3 
286.3 
287.3 
388.3 
289.3 


19.6 

19.7 
19.7 
19.8 
19.9 
20.0 
20.0 
20.1 
ao.'j 
20.2 

20.3 
20.4 
20.4 
20.5 
20.6 
20.6 
20.7 
20.8 
30.9 
30.9 


o3.6 
o3.6 
o3.7 
o3.8 
o3.8 
03.9 
04.0 
04.0 
04. 1 
04.2 


no. 7 
III. 7 
112. 7 
113.7 

114.7 
ii5.7 
116. 7 

117. 7 
118. 7 

119-7 


07.7 
07.8 
07.9 
08.0 
08.0 
08.1 
08.2 
08.2 
08.3 
08.4 


170.6 
171 .6 
172.6 
173.6 
174.6 
175.6 
176.6 
177.6 
178.6 
179.6 


1 1.9 
12.0 
12. 1 

13. I 
13.3 
13. J 
13.3 

13.4 
13.5 
13.6 


23o.4 
23 1. 4 

233.4 

333.4 
334.4 
335.4 
236.4 
337.4 
338.4 
339.4 


16. 1 
16.2 
16.3 
16.3 

16.4 
16.5 
16.5 
16.6 
16.7 
16.7 


290,3 
291.3 
292.3 
393.3 
394.3 
395.3 
296.3 
297.3 
398.3 
399.3 


Dep. 


Lat. 


Dep. 


Lat. 


Dep. 


Lat. 


Dep. 


Lat. 


Dist. Dep. 


Lat. 


[For 86 Degrees. ] 



TABLE II. 
Difference of Latitude and Departure for 5 Degrees. 



rpugtt SI 



Dist. 
I 

2 

3 

4 
5 
6 

7 
8 

9 

10 



Lau 



01 
02 

o3 
o4 
o5 
o6 
07 
o8 
09 
10 



II 
12 
i3 

i4 
i5 
16 

n 
18 

19 
20 



2 

i3 
i3 

i4 

5 

16 

7 
[8 



21 

22 
23 
24 
25 
26 
27 
28 



20 

21 

23 

23 

24 

25 

26 

27 

28 
29 



3i 

32 

33 

341 

35 

36 

37 
38 

4o 



3o 
3i 

32 

33 

34 
35 
36 

37 
38 

39 



4i 
42 
43 

44 
45 
46 

47 
48 

1 

5i 

52 

53 

54 
55 
56 

57 
58 



40 

41 
42 
43 

44 
45 
46 

47 
48 

49 



5o 
5i 

52 

53 

54 
55 
56 

57 
58 

59 



Dep. 



oo.i 
oo.a 
00.3 
00.3 

00.4 
00.5 
00.6 
00.7 
00.8 
00.9 



01 .0 
01.0 

01. 1 
01.2 
01.3 
01 .4 
01.5 

01 .6 
Of .7 

01 .7 



01.8 
01.9 
02.0 
02.1 
02.2 
02.3 
02.4 
02.4 
oa.5 
02.6 



02.7 
02.8 
02.9 
o3.o 
o3.i 
o3.i 
o3.2 
o3.3 
o3.4 
o3.5 



o3.6 
o3.7 
o3.7 
o3.8 
03.9 
o4.o 

04.1 
04.2 
04.3 
04.4 



04.4 
04.5 
o4.6 

04.7 
04.8 

04.9 

OD.O* 

o5.i 
o5.i 
o5.2 



Hop. I Lat. 



Dist. 



61 
62 
63 

64 
65 
66 

67 
68 

69 

70 



71 
72 
73 
74 
75 
76 

77 
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35.6 


70 


368.0 


33.9 


~sr 


3.J.8 


^3T 


9- 


90. 






i5i 


149.9 


"^ 






309.4 




37. 


369.0 


33.0 


3j 


3i.8 




9a 


91. 






53 


[5^.9 


18 






3,0.4 


35.8 


73 




33.1 


33 


3i.8 


04.0 


93 


9>- 




3 


53 


.51.5 


18 




i3 


311.4 


36.0 


73 




33.3 


34 


33.7 


o4.i 


94 


93.3 




5 


54 


153.9 
153.6 






14 


313.4 


36. T 


74 




33.4 


35 


34.7 


o4.3 


95 


94. 




6 


55 


18 


9 


i5 


3.3.4 


36.3 


75 


373.0 


33.5 


36 


35.7 


o4.4 


96 


95. 






56 


.54.8 


'9 




.6 


3.4.4 


36.3 


76 


373.9 


33.6 


37 


36.7 


04.5 


97 


96. 




8 


57 


.55.6 


■9 






3.5.4 


36.4 




374.9 


33.8 


38 


37.7 


o4.6 


98 


97- 




9 


58 


156.8 


'9 


3 


18 


3,6.4 


36.6 


78 


375.9 


33.9 


39 


38.7 


04.8 


99 


98. 






59 




■9 


4 


'9 




36.7 


79 


376.9 


34.2 


4o 


39-7 


04.9 




99- 








.58.8 


J9. 


5 






36.8 


80 


377-9 


34-1 


4i 


40.7 


05 .0 








T 


"IgT 


.59.8 


'9 


6 




1^ 


"36.9 


38. 


378-9 


34.3 


4i 


4.-7 


o5.i 








4 


6j 


160.8 


'9 






330.3 




83 


379.9 


34.4 


43 


41-7 


o5.a 


o3 






6 


63 


.6. .8 


'9 


J 


33 


331.3 




63 


380.9 


34.5 


44 


43.7 


o5.4 


04 


lo3.3 






64 


Ifi3.8 


ao 




34 


333.3 


37.3 


84 


381.9 


34.6 


45 


44.7 


o5.5 


o5 


104.3 




e 


65 


.63.8 






a5 


333.3 


37.4 


85 


383.9 


34.7 


46 


45.7 


o5.6 


06 


loS.i 




9- 


66 


.64.8 






36 


334-3 


37.5 


86 


383.9 


W.9 


47 


46.6 


o5.7 




106.3 


i3 




67 


[65.8 




4 




335.3 


37.7 


87 


384.5 


35-0 


43 


47.6 


o5.8 


oB 


107.3 


i3 






166.7 




5 


38 


336.3 


37.8 




385.0 
386.6 


35.. 


49 


48.6 


06.0 


09 


E08.3 


t3 


3 


69 


[67.7 




6 


39 


337.3 


37.9 


89 


35.3! 


So 


49.6 


06.1 




"^■3 




4 




168.7 






3o 


338.3 


38.0 


9" 


387.8 


35.3, 


5i 


5^76 


06.1 






TT 


5 




169.7 






33. 


339.3 


a8.a 


391 


368.8 


3-5:5 


5j 


5.. 6 


o5.3 






i3 


i 










33 


330.3 


38.3 


9> 


389.8 


35.6 


53 


5a .6 


06.5 


i3 




t3 




73 








33 


33.-3 


38.4 


93 


390.6 


35.7 


54 


53.6 


06.6 


'4 


iiaia 


i3 


9 


74 


173.7 






34 


333.3 


38-5 


94 


3^.8 


35.8 


55 


54.6 


06.7 


t5 


ir4. 


r4 




75 


173.7 




3 


35 


333.3 







391.8 


36.0 


56 


55.6 


06.8 


16 


ii5. 


t4 




76 


174-7 




4 


36 


334-3 


38 !8 


96 


393.8 


36.. 


S7 


56.6 


of.. 9 




ir6.i 


i4 


3 




175.7 




6 


37 


335-3 


38.9 


97 


394.8 


36.3 


58 


57.6 


07.1 


iS 






4 


78 


[76.7 






38 


336.3 


39.0 


98 


395.8 


.36.3 


59 


58.6 




'9 


118. 


i4 


5 


79 


177-7 






39 


337 -a 


39.1 


99 


396.8 


36.4 


fin 


59.6 


07!3 




■ [9. 


14 


6 


80 


178.7 




9 


40 


338-3 


39.3 


3oo 


397.8 


36.6 


Dili. 


Dep. 


Lat. 


nu. 


Dep 


-ur 


Disl. 


l»ep. 


"uT 


•Hai. 


Dep. 


Lm. 


Disl. Itep. 


"Lbi. 
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Dai. 


' Lai. 


1^ 


fBi^T 


Lat. 


Dep. 


~^ 


Lai. 


Drp. 


Din. 


Lai. 


Dep. 


IK>. 


Lai. 


Dop. 


3 
4 

5 
6 

7 

e 

9 


i)3l(i 
o4.o 
o5.o 

C9.9 




3 
4 
6 

I 

3 
4 


61 
61 

63 
64 
65 
66 
67 
58 
69 


6u 
6] 
6> 
63 
64 
65 
66 
67 
68 
69 


4 
4 
4 
4 
4 
4 
3 
3 
3 
3 


08 
08 
08 
09 
09 
09 
09 
09 
09 


5 


i3 
s4 
a5 
36 

38 


119 

Iii3 
IM 
155 

156 
158 


8 
8 
8 
8 
8 

8 
8 


.6 

'7 

18 
18 


3 

4 
5 

8 


85 

83 
84 
85 
86 
87 
69 
9" 
191 

v. 

9« 
99 


;s2 

181 
181 

■ 83 
184 
iS5 
186 
187 
1S6 




35 
35 

55 

55 
35 
35 
36 
36 
36 

56 




341 
43 
41 

% 

46 

i 
t 

35l 

53 

53 
54 
55 
56 
57 
58 


»38.7 
539.6 
340.6 
341.6 
343.6 
343.6 
344.6 
345.6 
546.6 
347-6 
348.6 

\ti 

551.5 

555.5 

353.5 
354.5 
355.5 
556.5 
357.5 


33.7 
33.8 
34.0 
34.1 
34. a 
34.4 
34.5 

\n 
Si 

35.3 
35.3 
35.5 
35.6 
35.8 

36.3 


i3 

i5 
i6 

\l 

'9 


■ O.p 

11.9 
11.9 
.3.9 

\i:t 
16.8 
17.8 

■ 8.8 
.9.8 


i 


5 

7 

9 

4 
5 

6 
8 


7' 

53 
74 

75 
76 

78 


73 
74 
75 
76 
77 
78 
79 


3 
3 
3 
3 
3 
3 


"9 




.33 
34 
35 
36 

II 

39 
4o 


IS 

i3i 
i3i 

■ 33 

■ 34 

■ 35 

■ 36 

■ 37 

■ 38 


7 
6 


iS 
16 
iS 
18 
18 

'9 
'9 
■9 

■9 


4 
5 
6 
8 
9 

3 
5 


,89 
190 
191 

i 




36 
36 
36 


S 


33 

36 

?9 


jo.M 
11.8 
«.8 
i3.8 
24.8 

35. 7 

-J6.7 
57-7 
a8,7 
jq.7 


o3 
o3 
o3 

o3 
o3 
04 
04 


9 

3 
5 
6 
8 
9 


83 

84 
85 
86 
87 
88 
89 
9" 


Si 
83 
84 

85 
86 

u 

89 


\ 






i4i 

4a 
43 
44 
45 
46 

% 


i4i 
i4i 
143 
144 
145 
■ 46 

■47 

1 48 



6 
6 
6 
6 
6 
6 
6 
5 
5 


'9 
■9 
'9 


6 
9 

3 
5 
6 

9 


o3 

04 
o5 
06 
07 
08 
09 


199 

ao3 

504 
505 

506 


\ 


58 

18 
38 
58 
58 
38 
38 
59 
39 




561 
65 
63 
64 
65 
66 
67 
68 
69 
70 


558.5 
559.5 
260.4 
361.4 
563.4 
563.4 
364.4 
365-4 
366.4 
567.4 


36.3 
36.5 
30.6 
36.7 

37.3 
37.3 

37.4 
37.6 


3i 
33 
34 
35 
36 

U 


3[!7 
3a. 7 
33.7 
34.7 
35.6 
36.6 

Ui 

39.6 


04 
04 
04 
04 
04 
o5 


5 
6 

9 

3 
4 
6 


9' 

t 

99 


90 

1 

96 

98 





i3 
i3 
t3 
i3 
l3 
r3 
i3 




53 

53 
54 
55 
56 
57 
58 


i5i 
]5i 
i53 
■ 54 
i55 
i56 
i57 
i58 


5 
5 
5 
5 
5 
5 
5 
5 
4 




3 
4 
6 

9 
3 


I3 

i4 
i5 
>6 

18 
'9 


109 

3l3 
3l4 

ar5 
S16 


9 
9 
9 
9 
9 
9 
9 
9 
9 


39 

39 
39 
39 

3o 
3o 
3o 
3o 


6 


73 

i 

78 


26S.4 
369,4 
370.3 
371.3 

376.3 


38.1 

3Z.4 
38.6 
38.7 
38.8 
39.0 


4i 

43 

43 
44 
4S 
46 

47 
48 


40.6 

4[.6 
45.6 
43.6 
44.6 
45,6 
46.5 
47.5 
48.5 
49.5 


06 
06 
i-fi 
06 
06 
06 
06 
"7 


I 

3 
5 
S 


o3 
o4 
i5 
06 

.,8 
09 


T03 

104 
ro5 
iu6 
106 

Hfi. 


9 
9 
9 


J4 
14 
i4 
i4 
i4 
i4 
t4 
iS 
i5 
r5 




ibi 
63 
63 
64 
65 
66 

% 

69 


;8 

161 
161 

i63 
,64 
.65 
166 
'67 
■ 58 


4 
4 
4 
4 
4 
4 
4 
4 
4 
3 




4 
5 

4 
5 


53 

a4 
a5 
a6 

58 


553 

234 
555 
556 
217 


8 
8 
8 

8 
3 


3o 
3i 
3t 
3i 
3i 
3i 
3i 
3t 

35 


9 

3 
5 
6 
7 
9 


81 

63 
84 
85 
86 
87 
88 
89 
90 


57S.3 
379.3 
380.3 

58t.3 

383! 3 

384.3 
385.2 
386.5 

587.2 


g 

40.3 

40.4 


55 

53 
54 
55 
56 
57 
58 


5i.5 
55.5 
53.5 
54.5 
55.5 
56.4 
57.4 
58.4 
59.4 


08 
d8 
08 


4 
5 

S 
9 

4 


I3 

i4 
i5 
16 

18 
'9 


.09 

ii3 

n! 
■ 16 


9 
9 
9 
9 
9 
9 
9 

? 

8 


i5 

■ 5 

■ 5 
j6 
16 
r6 
16 
16 
16 




71 
73 
74 
75 
76 

78 


1*1 

173 
174 
175 
■76 


'3 
3 
3 
3 

3 
3 
3 
3 


54 

'4 

35 


9 

4 
5 
6 
8 
9 


35 

33 
34 
35 
36 
37 
38 

% 


2 38 

"I 

53> 
332 

233 
234 
335 
536 
337 


7 
7 


33 
33 
35 
35 
32 
33 

33 
33 
33 
33 




591 

i 

95 
96 
97 
98 


289-3 
290.1 
591.1 
592., 
293.1 
294.1 

596. ■ 
397.. 


4o.5 
40.6 
40.8 

S:? 

4. .3 

4^.3 
4^.5 
41.6 
41.8 


Umi 


ncp. 


l,at. 


Dep. 


La.. 


Ilia. 


Dep. 


L.i. 


Dai. 


Der>. 


L.. 


DIM. 


D.p. 


Lai. 
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TABLE II '^*«e25 

Difference of Latitude and Departure for 9 Degrees. 


Ditt. 

I 

2 

3 

4 
5 
6 

7 
8 

9 

lO 

II 

12 

i3 

i4 
i5 
i6 

17 
i8 

19 
20 

21 
22 

23 

24 

25 

26 
27 
26 

3i 

32 

33 

34 
35 
36 

37 
38 

4o 


Lat. 


Dep. 


Dist. 

61 
62 
63 

64 
65 
66 

67 
68 

69 

70 

7» 
72 
73 
74 
75 
76 
77 
78 

Z9 
80 

81 
82 
83 

84 
85 
8(3 

87 
88 
89 

9^ 


Lat. 


Dep. 


Dist. 

121 
22 

23 

a4 

25 

26 

27 
28 

3o 
i3i 

32 

33 

34 
35 
36 

37 
38 

4o 

i4i 
42 
43 
44 
45 
46 

47 
48 

'^ 

i5i 

52 

53 

54 
55 
56 

57 
58 

61) 

161 
62 
63 

64 
65 
66 

67 
68 

69 
70 

171 
72 
73 
74 
75 
76 
77 
78 

79 
80 

Dist. 


Lat. 


Dep. 


Dist. 

181 
82 
83 

84 
85 
86 

87 
88 

89 

9« 

191 

92 

9^ 
94 

96 

9Z 
98 

99 

200 

201 
02 
o3 

04 
o5 
06 
07 
08 
09 
10 

211 
12 
i3 

i4 
i5 
16 

17 
18 

'9 

20 

221 
22 

23 

24 

25 

26 

27 
28 

1^ 

23 1 
32 

33 
34 
35 
36 

37 
38 

40 
Dist. 


Lat. 


Dep. 


Disl. 

241 
42 
43 

44 
45 
46 

47 
48 

49 
5o 

25l 
52 

53 

54 
55 
56 

57 
58 

60 

261 
62 
63 

64 
65 
66 

67 
68 
69 

70 

271 
72 
73 
74 
75 
76 
77 
78 

Z9 
80 

281 
82 
83 

84 
85 
86 

87 
88 

89 
90 

291 
92 

96 

9Z 
98 

3oo 
Dist. 


Lat. 


Dep 


01 .0 
02.0 
o3.o 
o4.o 

04.9 
o5.9 
06.9 

^•' 

00.9 
09.9 


00.2 
00.3 
00.5 
00.6 
00.8 
00.9 
Of .1 
01.3 
01 .4 
01.6 


60.2 
61.2 
62.2 
63.2 
64.2 
65.2 
66.2 
67.2 
68.2 
69.1 


09.5 
t.9.7 
09.9 
10. 
10.2 
10.3 
10.5 
10.6 
10.8 
1 1.0 


119. 5 
120.5 
121 .5 
122.5 
123.5 
124.4 
125.4 
126.4 
127.4 
128.4 


18.9 
19. 1 
19.2 

19.4 
19.6 
19.7 
19.9 
20.0 
20.2 
20.3 


176.8 
179.8 
180.7 
181.7 
182.7 
183.7 

184.7 
185.7 
186.7 

187.7 


28.3 
28.5 
28.6 
28.8 
28.9 
29.1 
29.3 

29.4 
29.6 
29.7 


238. 
239.0 
240.0 
241.0 
242.0 
243.0 
244.0 

244.9 
245.9 

246.9 


37.: 

37. S 
38. c 

38.3 

38.3 

38.! 

38. ( 

38. € 

39. c 

39.] 


10.9 

\l.t 

i3.8 
i4.8 
i5.8 
16.8 
17.8 
18.8 
19.8 


01 .7 
01 .9 
02.0 
02.2 
02,3 
02.5 
02.7 
02.8 
o3.o 
o3.i 


70.1 

71. 1 
72,1 
73.1 
74.1 
75.1 
76.1 
77 -o 
78.0 
79.0 


II. I 
II. 3 

11.4 
11.6 

II. 7 
11.9 
12.0 

12.2 

12.4 
12.5 


129.4 
i3o.4 
i3i.4 
i32.4 
i33.3 
i34.3 
i35.3 
i36.3 
i37.3 
i38.3 


20.5 
20.6 
20.8 
21.0 
21. 1 
21.3 
21.4 
21.6 
21.7 
21 .9 

22.1 
22.2 
22.4 

22.5 
22.7 
22.8 
23. 
23.2 

23.3 
23.5 


188.6 
189.6 
190.6 
191 .6 
192.6 
193.6 
194.6 
195.6 
196.5 
197.5 


29.9 
3o.o 
3o.2 
3o.3 
3o.5 
3o.7 
3o.8 
3i.o 
3i.i 
3i.3 


247.9 
248.9 

249.9 
250.9 
251.9 

252.8 

253.8 
254.8 
255.8 
256.8 


39. c 
39.2 

39.e 

39. I 

39-S 
4o.( 

4o.: 

40.2 

4oA 

40.: 


20.7 
21.7 
22.7 
23.7 

24.7 
25.7 
26.7 
27.7 
28.6 
29.6 

3o,6 
3i.6 
32.6 
33.6 
34.6 
35.6 
36.5 
37.5 
38.5 
39.5 


o3.3 
o3.4 
o3.6 
o3.8 
03.9 
04.1 
04. a 

04.4 
o4.5 

04.7 


80.0 
81.0 
82.0 
83. 
84.0 

84.9 
85.9 

86.9 

87.9 

88.9 


12.7 
12.8 

i3.o 
i3.i 
i3.3 
i3.5 
i3.6 
i3.8 
13.9 
i4.i 
14. a 
14.4 
14.5 

14.7 

14.9 
i5.o 

l5.2 

i5.3 
i5.5 
i5.6 


139.3 
i4o.3 
141.2 
142.2 
143.2 
144.2 
145.2 
i46.2 

147.2 
148.2 


198.5 
199.5 
200.5 
201.5 
202.5 
2o3.5 
204.5 
2o5.4 
206.4 
207.4 


3i.4 
3i.6 
3i.8 
31.9 

32.1 
32.2 

32.4 
32.5 
32.7 
32.9 

33.0 
33.2 
33.3 
33.5 
33.6 
33.8 
33.9 

34.1 
34.3 

34. 4 


257.8 
258.8 
259.8 
260.7 
261.7 
262.7 
263.7 

264.7 
265.7 
266.7 


4oA 
4i .( 
4i.i 
4i.^ 
4i.t 
4i.( 
4iA 
4i.< 
42.1 
42.: 


04.8 
o5.o 
o5.2 
o5.3 
o5.5 
o5.6 
o5.8 
05.9 
06.1 
06.3 


91 

96 

9Z 
98 

99 
100 

101 
02 
o3 

o4 
o5 
06 

07 
08 

09 

10 


89.9 
90.9 
91.0 
92.8 
93.8 
94.8 
95.8 
96.8 
97.8 
98.8 


149. 1 
i5o.i 
i5i.i 

1 52. 1 

i53.i 

i54.i 
i55.i 
i56.i 
157.0 
i58.o 


23.6 
23.8 
23.9 
24.1 
24.2 

24.4 
24.6 

24.7 
24.9 
25.0 

25.2 

25.3 
25.5 
25.7 
25.8 
26.0 
26.1 
26.3 
26.4 
26.6 

26.8 
26.9 
27.1 
27.2 
27.4 
27.5 

27.7 
27.8 
28.0 
28.2 


208.4 
209.4 
210.4 
211.4 
212.4 
2i3.3 
214.3 
2i5.3 
216.3 
217.3 


267.7 

268.7 
269.6 
270.6 
271.6 
272.6 
273.6 
274.6 
275.6 
276.6 


42. i 
42 .( 
42.' 
42. i 
43. < 
43,'. 
43.: 
43J 
43. ( 
43.J 


4i 
42 
43 

44 
45 
46 

47 
48 


40.5 
41.5 
42.5 
43.5 
44.4 
45.4 
46.4 
47.4 
48.4 
49.4 


06.4 
06.6 
06.7 
06.9 
07.0 
07.2 
07.4 
07.5 
07.7 
07.8 


99.8 
100.7 
101.7 
102.7 
103.7 

104.7 
105.7 

106.7 
107.7 
108.6 


i5.8 
16.0 
16.1 
16.3 

16.4 
16.6 

16.7 
16.9 
17. 1 

17.2 


159.0 
160.0 
161 .0 
162.0 
i63.o 
164.0 

164.9 
165.9 
166.9 
167.9 


218.3 
219.3 
220.3 
221.2 
222.2 

223.2 
224.2 
225.2 
226.2 
227.2 


34.6 
34.7 

34.9 
35.0 

35.2 
35.4 
35.5 

35.7 
35.8 
36. 


277.5 
278.5 
279.5 
280.5 
281.5 
282.5 
283.5 
284.5 
285.4 
286.4 


44.i 
44. 

44.: 

44.' 

44. i 

44.' 

44.* 

45. 

45.; 

45.. 


5i 

52 

53 

54 
55 
56 

57 
58 


5o.4 
5i.4 
52.3 
53.3 
54.3 
55.3 
56.3 
57.3 
58.3 
59.3 


08.0 
08.1 
08.3 
08.4 
08.6 
08.8 
08.9 
09.1 
09.2 
09.4 


III 
12 

i3 
i4 
i5 
16 

17 
iB 

ao 
Dist. 


109.6 
110.6 
III. 6 
112.6 
ii3.6 
114.6 
ii5.6 
116.5 
117.5 
118.5 


17.4 
17.5 

17.7 
17.8 

18.0 

18. 1 

18.3 

18.5 

18.6 

18.8 


168.9 
169.9 
170.9 

171 .9 
172.8 
173.8 
174.8 
175.8 
176.8 
177.8 


228.2 
229.1 

23o.i 

23l.I 
232.1 

233.1 
234.1 
235.1 
236.1 
237.0 

Dep. 


36.1 
36.3 
36.4 
36.6 
36.8 
36.9 
37.1 
37.2 

37.4 
37.5 


287.4 
288.4 
289.4 
290.4 
291.4 
292.4 
293.3 
294.3 
295.3 
^96. 3 


45.: 
45.- 
45.1 
46. 
46. 
46. 
46. 
46. 
46. 
46. 


Dist. 


Dep. 


Lat. 


Dep. 


Lat. 


Dep. 


Lat. 


Lat. 


Dep. 


La 
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ees. 
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61 
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41 
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63 
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43 
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7 


64 
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44 
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65 
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46 
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67 
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47 
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S 
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68 
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48 
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9 
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69 
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49 
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TABLE II. l^^*^^ 
DifTerence of Latitude and Departure for 11 Degrees. 


DxsU 


Lat. 


Dep. 


Dist. 

T 

62 
63 

64 
65 
66 

67 
68 

69 

70 

71 
72 
73 
74 
75 
76 
77 
78 

29 

80 

81 
82 
83 

84 
85 
86 
87 
88 

89 
90 

9» 

92 

93 
94 

96 

97 
98 

99 

100 

lOI 

02 
o3 

04 
o5 
06 

07 
08 
09 
10 


Lat. 

59.9 
60.9 
61.8 
62.8 
63.8 
64.8 
65.8 
66.8 
67.7 
68.7 


Dep. 

11.6 
11.8 
12.0 
12.2 

12.4 
12.6 
12.8 
i3.o 

l3.2 

i3.4 


Dist. 

121 
22 

23 

24 

25 

26 
27 
28 

i3i 

32 

33 

34 
35 
36 

37 
38 

4o 

i4i 
42 
43 
44 
45 
46 

47 
48 

i5i 

52 

53 

54 
55 
56 

57 
58 

60 

161 
62 
63 

64 
65 
66 

67 
68 
69 
70 

I7» 

72 

73 
74 
75 
76 

77 
78 

79 

«o 

Dist. 


Lat. 


Dep. 


Dist. 

181 
82 
83 

84 
85 
86 

87 
88 

89 

90 

191 

9^ 
93 

9^ 

?^ 
96 

9Z 
98 

99 
200 

201 
02 
o3 

04 
o5 
06 
07 
08 
09 
10 

211 
12 
i3 

i4 
i5 
16 

17 
18 

>9 
20 

221 
22 

23 

24 

25 

26 

27 
28 

?9 
3o 

23l 
32 

33 

34 
35 
36 

37 
38 

4o 
Dist. 


Lat. 


Dep. 


Dist. 

24 1 
42 
43 
44 
45 
46 

47 
48 

t 

25l 
52 

53 

54 
55 
56 

57 
58 

60 

261 
62 
63 

64 
65 
66 
67 
68 
69 
70 

271 
72 
73 
74 
75 
76 
77 
78 

Z9 

80 

281 
82 
83 

84 
85 
86 

87 
88 

89 

90 

291 

9? 

90 

9Z 
98 

,99 

3oo 


Lat. 


Dep. 


I 

2 

3 

4 
5 
6 

7 
8 

9 

ID 

II 
12 
l3 

i4 
i5 
i6 

17 
i8 

19 

20 


Ol .o 

02.0 

02.9 
03.9 

04.9 
05.9 
06.9 
07.0 
08.8 
09.8 


00.2 

00.4 
00.6 
00.8 
01 .0 
01 .1 
01.3 
01.5 
01.7 
01 .9 


118.8 
119. 8 
120.7 
121.7 
122.7 
123.7 

124.7 
125.6 

126.6 

127.6 


23.1 

23.3 
23.5 
23.7 
23.9 
24.0 
24.2 

24.4 
24.6 
24.8 


177-7 
178.7 
179.6 
180.6 
181.6 
182.6 
183.6 
184.5 
i85.5 
186.5 


34.5 

34.7 
34.9 
35.1 
35.3 
35.5 
35.7 
35.9 
36.1 
36.3 


236. 

237. 

238. 

239. 

240. 

24 1 

242 

243. 

244. 
245. 


6 
6 
.5 
5 
.5 
.5 
.5 
4 
4 
4 


46.0 
46.2 

46.4 
46.6 

46.7 
46.9 

47-1 
47.3 
47.5 
47.7 


10.8 
11.8 
12.8 
i3.7 

14.7 
i5.7 

16.7 

17.7 
18.7 

19.6 


02.1 
02.3 
02.5 
02.7 
02.9 
o3.i 
o3.2 

o3.4 
o3.6 
o3.8 


69.7 
70.7 

71.7 
72.6 

73.6 

74.6 

75.6 

76.6 

77.5 
78.5 


i3.5 
i3.7 
13.9 

i4.i 
14.3 
14.5 

14.7 
.4.9 
i5.i 
i5.3 


128.6 
129.6 
i3o.6 
i3i.5 
i32.5 
133.5 
i34.5 
i35.5 
i36.4 
137.4 


25.0 

25.2 

25.4 
25.6 
25.8 
26.0 
26.1 
26.3 
26.5 
26.7 


187.5 
188.5 
189.5 
190.4 
191-4 
192.4 
193.4 
194.4 
195.3 
196.3 


36.4 
36.6 
36.8 
37.0 
37.2 

37.4 
37.6 
37.8 
38. 
38.2 


246. 

247' 

248. 
249. 
25o. 

35l. 
252. 

253. 

254. 

255. 


4 
4 
4 
3 
3 
3 
3 
3 
2 
2 


47.9 
48.1 

48.3 

48.5 

48.7 
48.8 
49.0 
49.2 

49.4 
49.6 


21 
22 
23 

24 
25 
26 
27 
28 


20.6 
21.6 
22.6 
23.6 
24.5 
25.5 
26.5 
27.5 
28.5 
29.4 


04.0 
04.2 

04.4 
04.6 
04.8 
o5.o 
o5.2 
o5.3 
o5.5 
o5.7 


79.5 
80.5 
81.5 
82.5 
83.4 
84.4 
85.4 
86.4 
87.4 
88.3 


i5.5 
i5.6 
i5.8 
16.0 
16.2 

16.4 
16.6 
16.8 
17.0 
17.2 


i38.4 
139.4 
140.4 
141.4 
142.3 
143.3 
144.3 
145.3 
146.3 
i47-2 


26.9 
27.1 
27.3 
27.5 
27.7 
27.9 
28.0 
28.2 

28.4 
28.6 


197.3 
198.3 
199.3 
200.3 
201.2 
202.2 

203.2 
204.2 
2o5.2 
206.1 


38.4 
38.5 

38.7 
38.9 
39.1 
39.3 
39.5 

39.7 
39.9 
40.1 


256. 

257 

258. 

259 

260 

261 

262. 

263 

264 

265. 


,2 
,2 

.2 




49.8 
5o.o 
5o.2 

5o.4 
5o.6 
5o.8 
50.9 
5i.i 
5i.3 
5i.5 


3i 

32 

33 

34 
35 
36 

37 
38 

39 
4o 

4i 

42 

43 

44 
45 
46 

47 
48 

t 

5i 

52 

53 

54 
55 
56 

57 

58 

6c> 
Dist 


3o.4 
3i.4 
32.4 
33.4 
34.4 
35.3 
36.3 
37.3 
38.3 
39.3 


05.9 
06.1 
06.3 
06.5 
06.7 
06.9 
07.1 
07.3 

07.4 
07.6 


89.3 
90.3 
91.3 
92.3 
93.3 
94.2 
95.2 
96.2 
97.2 
98.2 


17.4 
17.6 

17.7 

'Z-9 
18.1 

18.3 

18.5 

18.7 
18.9 
19. 1 


148.2 
149.2 
i5o.2 
i5i .2 

l52.2 

i53.i 
i54.i 
i55.i 
i56.i 
157.1 


28.8 
29.0 
29.2 

29.4 
29.6 
29.8 
3o.o 
3o.i 
3o.3 
3o.5 

3o.7 
30.9 
3i . 1 
3i.3 
3i.5 
3i .7 
3i .9 

32.1 
32.2 

32.4 

32.6 
32.8 
33.0 
33.2 

33.4 
33.0 
33..^ 
34.0 
34.2 
34.3 


207.1 

208.1 

209.1 

210.1 

211. 

212.0 

2x3. 

214.0 
2l5.0 
216.0 


40.3 
40.5 
4o.6 
40.8 
4i .0 
41.2 

41.4 
4i.6 
4i.8 
42.0 

42.2 

42.4 
42.6 

42.7 
42.9 
43.1 
43.3 
43.5 

43.7 
43.9 


266. 

267. 

268. 

269. 

269. 

270. 

271. 

272. 

273 

274. 







9 
9 
9 
•9 
9 
9 


5i.7 
51.9 

52.1 

52.3 
52.5 
52.7 
52.9 
53.0 
53.2 
53.4 


40.2 
4i .2 
42.2 
43.2 
44.2 
45.2 
46.1 

47.1 
48.1 

49.1 


07.8 
08.0 
08.2 
08.4 
08.6 
08.8 
09.0 
09.2 
09.3 
09.5 


99.1 
100. 1 
101 .1 
102. 1 
io3.i 

104.1 
io5.o 
106.0 
107.0 
108.0 


19.3 
19.5 

'9-Z 
19.8 

20.0 

20.2 

20.4 

20.6 

20.8 

21 .0 

21.2 
21 .4 
21 .6 
21.8 
21 .9 
22.1 
22.3 

22.5 

22.7 
22.9 

Lat. 


i58.o 
159.0 
160.0 
161 .0 
162.0 
i63.o 
163.9 

164.9 
165.9 

166.9 


216.9 
217.9 
218.9 
219.9 
220.0 
221.8 
222.8 
223.8 
224.8 
225.8 


275. 
276, 
277. 
278. 

279 
280. 
281. 
282. 
283. 
284. 


8 
8 
8 
8 
.8 
7 
7 
7 
7 
7 


53.6 
53.8 
54.0 
54.2 

54.4 
54.6 
54.8 
55.0 
55.1 
55.3 

55.5 

55.7 
55.9 
56.1 
56.3 
56.5 
56.7 
56.9 
57.1 
57.2 


5o. 1 
5i .0 
52.0 
53.0 
54.0 
55.0 
56. 
56.9 

57.9 
58.9 


09.7 
09.9 

lO.I 

io.3 
10.5 
10,7 
10.9 
1 1 .1 
II .3 
11.4 


1 1 1 
12 
i3 
i4 
i5 
16 

17 
18 

'9 
20 

Dist. 


109.0 
109.9 
1 10.9 
II 1 .9 
112. 9 
113.9 

Ili.O 

ii5.8 
1 16.8 
117. 8 


167.9 
168.8 
169.8 
170.8 
.71.8 
172.8 

173.7 
174.7 
175.7 
176.7 


236.8 
227.7 
228.7 
229.7 

23o.7 
23l .7 
232.6 

233.6 
234.6 
235.6 


44.1 
44.3 
44.5 
44.6 
44.8 
45.0 
45.2 

45.4 
45.6 
45.8 


285. 
286. 
287. 
288. 
289. 
290. 
291 . 
292. 
393. 
294. 


7 
6 
6 
6 
6 
6 
5 
5 
5 
5 


Dep. 


Dep. 


f.at. 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 


[For 79 Degrees. 
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TABLE IL 














Difference of Latitude and Departure for 12 Degrees. 


Oisl. 


Lat. 


Dep. 


Dist. 

61 


Lat. 


Dep. 


Dist. 
121 


Lat. 


Dep. 

25.2 


Dist. 
181 


Lat. 


Dep. 


Dist. 

241 


Lat. 


Dep. 


I 


Ol.O 


00.2 


59.7 


12.7 


118. 4 


177.0 


37.6 


235.7 


5o.i 


2 


02.0 


00.4 


62 


60,6 


12.9 


22 


119. 3 


25.4 


82 


178.0 


37.8 


42 


236.7 


5o.3 


3 


02.9 


00.6 


63 


61.6 


i3.T 


23 


120.3 


25.6 


83 


179.0 


38. 


43 


237.7 


So. 5 


4 


03.9 


00.8 


64 


62.6 


i3.3 


24 


121. 3 


25.8 


84 


180.0 


38.3 


4A 


238.7 


50.7 


5 


04.9 


01 .0 


65 


63.6 


i3.5 


25 


122.3 


26.0 


85 


181 .0 


38.5 


45 


239.6 


5o.o 


6 


oS.o 
06.0 


01 .2 


66 


64.6 


i3.7 


26 


123.2 


26.2 


86 


181 .9 


38.7 


4& 


240.6 


5i.T 


7 


01.5 


67 


65.5 


i3.o 


27 


124.2 


26.4 


87 


182.9 


38.9 


4i 


241 .6 


5i.4 


8 


07.8 


01.7 


68 


66.5 


i4.T 


28 


125.2 


26.6 


88 


183.9 


39.1 


48 


242.6 


5i.6 


9 


08.8 


01 .9 


69 


67.5 


14.3 


29 


126.2 


26.8 


89 


184.9 
i85.8 


39.3 


49 


243.6 


5i.8 


10 


09. 8 
10.8 


02.1 


70 
7» 


68.5 


i4.6 


36 
i3i 


127.2 


27.0 

27.2 


90 
191 


39.5 


5o 

25l 


244.5 


52.0 


II 


02.3 


69.4 


i4.8 


128.1 


186.8 


39.7 


245.5 


52.2 


12 


II. 7 


02.5 


72 


70.4 


i5.o 


32 


129.1 


27.4 


92 


187.8 


39.9 


52 


246.5 


52.4 


i3 


12.7 


02.7 


73 


71-4 


l5.2 


33 


i3o.i 


27.7 


93 


188.8 


4o.i 


53 


247.5 


52.6 


U 


13.7 


02.9 


74 


72.4 


i5.4 


34 


i3i.i 


27.9 


94 


189.8 


40.3 


54 


248.4 


52.8 


i5 


14.7 


o3.i 


75 


73.4 


i5.6 


35 


l32.0 


28.1 


95 


190.7 


40.5 


55 


249.4 


53.0 


i6 


i5.7 


o3.3 


76 


74.3 


i5.8 


36 


i33.o 


28.3 


96 


191. 7 


4o.8 


56 


25o.4 


53.2 


17 


16.6 


o3.5 


77 


75.3 


16.0 


37 


1 34.0 


28.5 


97 


192.7 


4i.o 


57 


25i.4 


53.4 


i8 


17.6 


o3.7 


78 


76.3 


16.2 


38 


i35.o 


28.7 


98 


193.7 


41.2 


58 


252.4 


53.6 


^9 


18.6 


04.0 


79 


77.3 


16.4 


39 


i36.o 


28.9 


99 


194.7 


41.4 


59 


253.3 


53.8 


20 


19.6 


04.2 


80 
81 


78.3 


16.6 


40 
i4i 


1 36.9 


29.1 


aoo 
aoi 


195.6 


4i.6 


60 
261 


254.3 


54.1 


21 


20.5 


04.4 


79.2 


16.8 


137.9 


29.3 


196.6 


41.8 


255.3 


54.3 


22 


21.5 


04.6 


82 


80.2 


17.0 


42 


i38.9 


29.5 


02 


197.6 


42.0 


62 


256.3 


54.5 


23 


22.5 


04.8 


83 


81.2 


17.3 


43 


139.9 


29.7 


o3 


198.6 


42.2 


63 


257.3 


54.7 


24 


23.5 


o5.o 


84 


82.2 


17.5 


44 


140.9 
i4i.8 


29.9 


04 


199.5 


42.4 


64 


258.2 


54.9 


25 


24.5 


o5.2 


85 


83.1 


17.7 


45 


3o.i 


o5 


200.5 


42.6 


65 


259.2 


55.1 


26 


25.4 


o5.4 


86 


84.1 


17.9 


46 


142.8 


3o.4 


06 


201.5 


42.8 


66 


260.2 


55.3 


27 


26.4 


o5.6 


87 


85.1 


18.T 


47 


143.8 


3o.6 


07 


202 . 5 


43.0 


67 


261 .2 


55.5 


28 


27.4 


o5.8 


88 


86.1 


18.3 


48 


144.8 


3o.8 


08 


2o3.5 


43.2 


68 


262.1 


55.7 


i!9 


28.4 


06.0 


89 


87.1 


18.5 


49 


145.7 


3i .0 


09 


204.4 


43.5 


69 


263.1 


55.9 


3o 


29.3 


06.2 


90 
9» 


88.0 


18.7 


5o 
i5i 


146.7 


3l.2 


10 
211 


2o5.4 


43.7 


70 
271 


264.1 


56.1 
56.3 


3i 


3o.3 


06.4 


89.0 


18.9 


147.7 


3i.4 


206.4 


43.9 


265.1 


32 


3i.3 


06.7 


92 


90.0 


19. 1 


52 


148.7 


3i.6 


12 


207.4 


44.1 


72 


266.1 


56.6 


33 


32.3 


06.9 


93 


91.0 


19.3 


53 


149.7 


3i.8 


i3 


208.3 


44.3 


73 


267.0 


56.8 


34 


33.3 


07.1 


94 


91.9 


19.5 


54 


i5o.6 


32. 


i4 


209.3 


44.5 


74 


268.0 


57.0 


35 


34.2 


07.3 


95 


92.9 


i9.8i 55 


i5i.6 


32.2 


i5 


210.3 


44.7 


75 


269.0 


57.2 


36 


35.2 


07.5 


96 


93.9 


20.0 


56 


i52.6 


32.4 


16 


211. 3 


44.9 


76 


270.0 


57.4 


37 


36.2 


07.7 


97 


94.9 


20.2 


57 


i53.6 


32.6 


17 


212.3 


45.1 


77 


270.9 


57.6 


38 


37.2 


07.9 


98 


111 


2U.4 


58 


154.5 


32.9 


18 


2l3.2 


45.3 


78 


271.9 


57.8 


39 


38.1 


08. 1 


99 


20.6 


59 


i55.5 


33.1 


»9 


214.2 


45.5 


79 


272.9 


58. 


4o 


39.1 
4o.i 


08.3 
08.5 


100 

lOI 


97.8 
98.8 


20.8 


60 
161 


i56.5 


33.3 
33.5 


20 
221 


2l5.2 


45.7 


80 
281 


273.9 


58.2 


4i 


21 .0 


157.5 


2i6.a 


45.9 


274. Q 
275.6 


58.4 


42 


4i .1 


08.7 


02 


99.8 


21.2 


62 


i58.5 


33.7 


22 


217. 1 


46.2 


82 


58.6 


43 


42.1 


08.9 


o3 


100.7 


21.4 


63 


159.4 


33.9 


23 


218.1 


46.4 


83 


276.8 


58.8 


44 


43.0 


09.1 


04 


101.7 


21 .6 


64 


160.4 


34.1 


24 


219.1 


46.6 


84 


277.8 


59.0 


45 


44.0 


09.4 


o5 


102.7 


21.8 


65 


161.4 


34.3 


25 


220. 1 


46.8 


85 


278.8 


59.3 


46 


45.0 


09.6 


06 


io3.7 


22.0 


66 


162.4 


34.5 


26 


221 .1 


47.0 


86 


279.8 


59.5 


47 


46.0 


09.8 


07 


104.7 


22.2 


67 


i63.4 


34.7 


27 


222.0 


47.2 


87 


280.7 


59.7 


4S 


47.0 


10.0 


08 


i()5.7 


22.5 


68 


164.3 


34.9 


28 


223.0 


47.4 


88 


281.7 


59.9 


49 


47.9 


10.2 


09 


106.6 


22.7 


69 


i65.3 


35.1 


29 


224.0 


47.6 


89 


282.7 


60.1 


5o 


48.9 


10.4 


10 
III 


107.6 


22.9 
23.1 


70 
'7' 


166.3 


35.3 
35.6 


3o 

23l 


225.0 

226.0 


47.8 
48. 


9»> 
291 


283.7 


60.3 


5r 


49.9 


10.6 


108.6 


167.3 


284.6 


60.5 


52 


50.9 
5i.8 


10.8 


12 


109.6 


23.3 


72 


168.2 


35.8 


32 


226.9 


48.2 


92 


285.6 60.7 1 


53 


11 .0 


i3 116.5 


23.5 


73 


169.2 


36. 


33 


227.9 


48.4 


93 


286.6 


60.9 


54 


52.8 


II. 2 


i4 


1 11 .5 


23.7 


74 


170.2 


36.2 


34 


228.9 


48.7 


94 


287.6 


61 .1 


55 


53.8 


M.4 


i5 


112. 5 


23. 


75 


171. 2 


36.4 


35 


229.9 
23o.8 


48.9 


95 


288.6 


61.3 


56 


54.8 


1 1. 6 


16 


ii3.5 


24. T 


76 


172.2 


36.6 


36 


49- 1 


^ 


289.5 


61.5 


57 


55.8 


1 1. 9 


17 


114.4 


24.3 


77 


173. 1 


36.8 


37 


2I1.8 


49.3 


97 


290.5 


61 .7 


58 


56.7 


12. 1 


18 


1 15.4 


24.5 


78 


174. 1 


37.0 


38 


232.8 


49.5 


98 


291 .5 


62.0 


59 


57.7 


12.3 


'9 


1 16.4 


24.7 


79 


175. 1 


37.2 


39 


233.8 


49.7 


99 


292.5 


6a. 2 


6o 


58.7 


12.5 


2C 


117. 4 


24.9 

1 Viat. 


80 
Disl. 


176.1 


37.4 


40 
Dist. 


234.8 


49.9 
Lat. 


3oo 
Dist. 


293.4 


62.4 


Dist j 


Dep. 


Lat. 


Disi 


l)ep. 


1 Dop. 


I^at. 


Dep. 


Dep. 


Lat. 


[For 78 De^rreM | 











































i 


Disi 


Lai. 


Dep. 


Disi 


LuL 


Dep. 


DilL 


Lbi. 


Dep. 


Dill. 


1,BU 


Dep. 


Dlsi. 


Lai. 1 Dep. 1 


3 

4 

5 
6 

I 
9 


o3 
o4 
o5 
o6 

oS 
"9 


9 
9 
9 

t 

8 

S 


M 




61 
6j 
63 
64 
65 
66 

89 


61 
63 
63 
64 
65 
66 
67 
68 








33 

36 
38 

1 


ill 

111.8 

133.8 

133.7 

m4.7 
.35.7 
136.7 


17 
37 
37 

38 
39 
39 


4 
9 

3 
6 
8 


iBi 

83 

83 
84 
85 
86 

88 
89 
90 


176.4 

"'1 

\Z.l 

|8[.3 

183. :i 
.83.3 
184.3 
.85.. 


4o 
40 
41 




34, 
43 
43 
44 
45 
46 
47 
48 

it 


334.8 
335.8 
336.8 

34, .6 
34J.6 

343.6 


54.3 

1:? 

55,3 
55.6 
55.8 
56.0 
56.3 


i3 

■ 4 
i5 
ifi 

\l 
•9 


■ 3 

i4 

.5 
i6 

t8 
19 


7 

6 
6 
6 

5 
5 
5 


o3 
o3 
o3 
o3 
i>4 
o4 
d4 




11 

74 
75 
76 

78 

22 


09 
70 
71 

11 

74 

76 
77 


9 






33 

li 

36 
37 
38 
39 
4<i 


137-6 

138.6 
139.6 
i3o.6 
i3i.5 
■ 33.5 
i33.5 
i34.5 
i35.4 
136.4 


39 
39 

\l 

3o 

3o 
3q 
3r 
3i 
3i 


5 
7 
9 

4 
6 

3 
5 


191 

93 
94 

$ 

99 

30(J 


.86.1 

■&l 

.89.0 
.90.0 
191.0 
.93.0 
.93.9 
193,9 
194.9 


44 
44 
44 
44 
45 




35, 
53 

53 
54 
55 
56 
57 
58 


344.6 
345,5 
346.5 
347.5 
348.5 
34y.4 
35o.4 
35i,4 
353.4 
353.3 


56.5 
56.7 

57.4 
57.6 

58.3 
56.5 


i3 

34 
36 

37 


j3 

34 

>6 

iS 
=9 


: 

3 
3 
3 


04 
o4 
o5 
o5 
o5 
o5 
o6 
o6 
o6 
o5 




8a 
83 
84 
85 
86 
87 
BS 

9" 


78 

80 
81 
83 
83 

84 
85 
86 
87 


9 
9 

? 

8 
8 
8 


>8 
'9 




i4i 
43 
43 

a 

46 
47 

48 

ii 


i38!4 

Zl 

I4..3 
,43.3 
143.3 
144.3 
i45.a 
146.3 


Ji 
3i 

33 
33 
33 

3i 

33 
33 
33 
33 


9 

4 
6 
8 

3 
5 


o3 
04 
o5 
06 

09 


199.7 

3..3!6 
31.4.6 


45 
45 
45 
45 
46 
46 
46 
46 
47 
47 




63 
63 
64 
65 
66 
67 
68 
69 
70 


355.3 
356.3 

357.3 
358-3 

'&l 

361.1 

363., 

363.1 


58.7 

6(!:3 
60.5 
60.7 


3i 
33 
34 
35 
36 

4i 
4i 

43 
44 
45 
46 

47 

48 


3i 

33 

33 
34 
35 
36 

S 

1 
4i 

43 

43 

44 
45 
46 
4? 
48 


1 

1 

8 

8 
8 
7 

7 


07 

"7 
07 

rj 

o8 
o8 
o8 
09 


8 


9' 

1 

96 

99 


89 
90 
9' 
9^ 
9-1 
94 
95 
S* 
97 


6 
6 
6 
6 


= r 




53 

53 
54 
55 
56 
57 
58 


i48![ 

;&; 

i5,.o 

l53.0 

i53,<, 
154.0 
154.9 


34 

11 
li 

35 
35 
35 
35 
36 


4 

6 
9 

3 
5 
8 


i3 
■ 4 

i5 
16 

\l 
19 


3u5-6 
306.6 

309.5 

3M.4 

3,3:4 
3,4.4 


47 
47 
47 

48 

1 




37, 

76 
78 
I'. 


365.0 

366.0 
367.0 

J56.0 


61.0 
61.3 
61.4 

6, .6 
6, .9 
61.1 
63.3 
63.5 
63.6 
63 .0 


09 
09 
09 
09 


6 
8 


o3 
04 
o5 
06 

09 


98 
99 

io3 

lOi 

io5 
i(i6 




a3 

33 

34 

34 
34 
34 




63 
63 
64 
65 
66 
67 
68 
69 


156.Q 
157-S 
i58.8 
159. 8 
166.8 
■ 6[.7 
163.7 
163.7 
164.7 
i65.6 


36 
36 
36 
36 
37 
37 
37 
37 
38 
38 


4 
9 
3 
6 
8 


33 
34 
35 
36 

38 

52 


3,5.3 
3,6.3 
3,7.3 

3T8.3 

3.9.3 

»i3!i 
134. r 


1 

5f. 
5.. 
5o 
5, 
5. 
5, 
5, 




38, 
83 
83 
84 
85 
86 
87 
88 
89 
90 


374.8 
375.7 
376.7 

i:i 

38».6 
38 1.6 
>8],6 


63.4 
63.7 
63.9 
64.T 
64.3 
64-6 
64.8 
65. 
65.3 


52 

53 
54 
55 
56 
57 
58 


5i 

53 

53 
54 
55 
56 

S 


i 

6 
6 
6 
5 
5 
5 
5 


r3 
i3 
.3 


9 

4 
6 
8 

3 

5 


I3 

i4 
i5 
16 

■ 8 
■9 


109 

ii4 
1.5 
T16 
116 


9 


35 
35 
35 

j5 

35 

a6 
36 

36 
36 


8 


73 

I 

78 


167.6 

173.5 
173.4 
174.4 
175.4 


38 
38 

1 

40 
4o 


9 

4 
6 
8 

3 
5 


33 

33 
34 
35 
36 
37 
38 


336! 1 

33^:0 
330.9 

=3. .9 
333.9 
333,8 


53 
53 
53 

53 

53 
53 
53 
53 
54 




39. 

1 

22 


384.5 
385.5 
380.5 
387.4 
388.4 
3S9.4 
390.4 


65.7 
65.9 
66.T 
66.4 
66.6 
66.8 
67.0 
67.3 
67.5 


Diii 


Dep. 


Ul 


Di,. 


V<^.p. 


I,f,i. 


T)i.t 


np,.. 


I.B1, 


Dl-i. 


tfep. 


Lm. 


HI.1 


D.p. 


f.al. 


[For77Degr.M. ] 



i^M] TABLE U. 


Difference of Latitude and Departure for 14 Degrees. 


Dist. 


Lat. 


Dep. 


Dist. 


Lat. 


Dep. 


Dist. 

131 


Lai. 


Dep. 


Dist 


Lat. 


Dep. 


DisL 


Lat. 


Dep. 


I 


01 .0 


00.2 


61 


59.2 


i4.8 


117.4 


29.3 


181 


175.6 


43.8 


241 


233.8 


58.3 


2 


01.9 


00.5 


62 


60.2 


i5.o 


22 


118.4 


29.5 


82 


176.6 


44.0 


42 


234.8 


58.5 


3 


03.9 


00.7 


63 


61. 1 


l5.2 


23 


119. 3 


29.8 


83 


177.6 


44.3 


43 


235.8 


58.8 


4 


03.9 


01. 


64 


62.1 


i5.5 


24 


120.3 


3o.o 


84 


178.5 


44.'i 


44 


236.8 


59.0 


5 


(14.9 
o5.8 


01.2 


65 


63.1 


i5.7 


25 


121. 3 


3o.3 


85 


179.5 


44.8 


45 


237.7 


59.3 


6 


01.5 


dfy 


64.0 


16.0 


26 


122.3 


3o.5 


86 


180.5 


45.0 


46 


238.7 


59.5 


7 


06.8 


01.7 


67 


65. 


16.2 


27 i 123.2 


30.7 


87 


181. 4 


45.2 


47 


239.7 


59.8 


8 


07.8 


01.9 


68 


66.0 


16.5 


28 ' 124.2 


3i.o 


88 


182.4 


45.5 


48 


240.6 


60.0 


9 


08.7 


02.2 


69 


67.0 


16.7 


291 125.2 


3l.2 


89 


i83.4 


45.7 


49 


241.6 


60.2 


lO 


09.7 
10.7 


02.4 


70 


67.9 


16.9 


3o 


j 126.1 


3i.4 
3i .7 


9« 
191 


184.4 


46.0 


5o 

25l 


242.6 


60.5 


II 


02.7 


71 


68.9 


17.2 


i3i 


127.1 


185.3 


46.2 


243.5 


60.7 


13 


11.6 


02.9 


72 


69.0 
70.8 


17.4 


32 


138.1 


31.9 


93 


186.3 


46.4 


52 


244.5 


61.0 


i3 


13.6 


u3.i 


73 


17-7 


33 


129.0 


32.2 


93 


187.3 


46.7 


53 


245.5 


61.2 


i4 


i3.6 


o3.4 


74 


71.8 


17.9 


34 


i3o.o 


32.4 


94 


188.2 


46.9 


54 


246.5 


61.4 


i5 


i4.6 


o3.6 


75 


72.8 


18.1 


35 


i3i .0 


32.7 


95 


189.2 


47-2 


55 


247.4 


61.7 


i6 


i5.5 


03.9 


76 


73.7 


18.4 


36 


l33.0 


32.9 


96 


190.2 


47.4 


56 


248.4 


61 .9 


17 


16.5 


04.1 


77 


74.7 


18.6 


37 


133.9 


33.1 


97 


191. 1 


47.7 


57 


249.4 


62.2 


i8 


17.5 


04.4 


78 


75.7 


18.9 


38 


133.9 


33.4 


98 


192.1 


47.9 


58 


25o.3 


62.4 


'9 


18.4 


04.6 


79 


76.7 


19.1 


39 


134.9 
135.8 


33.6 


99 


193.1 


48.1 


59 


25i.3 


62.7 


20 


19.4 
30.4 


04.8 
o5.i 


80 
81 


77.6 


19.4 
19.6 


4o 
i4i 


33.9 
34.1 


300 
201 


194.1 


48.4 


fio 


252.3 


62.9 


31 


78.6 


136.8 


195.0 


48.6 


261 


253.2 


63.1 


23 


21.3 


o5.3 


82 


79.6 


19.8 


42 


137.8 


34.4 


02 


196.0 


48.9 


62 


254.2 


63.4 


23 


22.3 


o5.6 


83 


80.5 


20.1 


43 


138.8 


34.6 


o3 


197.0 


49.1 


63 


255.2 


63.6 


24 


23.3 


o5.8 


S4 


81.5 


20.3 


44 


139.7 


34.8 


o4 


197.9 


49.4 


64 


256.2 


63.9 


25 


24.3 


06.0 


85 


82.5 


20.6 


45 


140.7 


35.1 


o5 


198.9 


49.6 


65 


257.1 


64.1 


26 


25.2 


06.3 


86 


83.4 


|30.8 


46 


141.7 


35.3 


06 


199.9 


498 


df} 


258.1 


64.4 


27 


26.2 


06.5 


87 


'84.4 


31. 


47 


143.6 


35.6 


07 


200.0 
201.8 


5o.i 


67 


259.1 


64.6 


28 


27.2 


06.8 


88 


85.4 


31.3 


48 


143.6 


35.8 


08 


5o.3 


68 


260.0 


64.8 


29 


28.1 


07.0 


89 


86.4 


31.5 


49 


144.6 


36.0 


09 


202.8 


5o.6 


69 


261.0 


65.1 


3o 


29.1 


07.3 


90 
91 


87.3 


31.8 

22.0 


5o 
i5i 


145.5 


36.3 


10 
211 


2o3.8 


5o.8 


70 
271 


262.0 


65.3 


3i 


3o.i 


07.5 


88.3 


146.5 


36.5 


204.7 


5i.o 


263. 


65.6 


32 


3i.o 


07.7 


92 


89.3 


22.3 


52 


147.5 


36.8 


12 


205.7 


5i.3 


72 


263.9 


65.8 


33 


32. 


08.0 


93 


90.2 


22.5 


53 


148.5 


37.0 


i3 


206.7 


5i.5 


73 


264.9 


66.0 


34 


33.0 


08.2 


94 


91.2 


22.7 


54 


149.4 


37.3 


i4 


207.6 


5i.8 


74 


365.0 


66.3 


35 


34.0 


08.5 


95 


92.2 


23.0 


55 


i5o.4 


37.5 


i5 


208.6 


52.0 


75 


266.8 


66.5 


36 


34.9 


08.7 


96 


93.1 


23.2 


56 


i5i.4 


37.7 


16 


209.6 


52.3 


76 


267.8 


66.8 


37 


35.9 


09.0 


97 


94.1 


23.5 


57 


i53.3 


38. 


17 


210.6 


52.5 


77 


268.8 


67.0 


38 


36.9 
37.8 


09.2 


98 


95.1 


23.7 


58 


i53.3 


38.2 


18 


211.5 


52.7 


78 


269.7 


67.3 


39 


09.4 


99 


96.1 


24.0 


59 


i54.3 


38.5 


'9 


212.5 


53.0 


79 


270.7 


67.5 


40 


38.8 
39.8 


09.7 
09.9 


ICX) 
lOI 


97.0 


24.2 


60 
161 


i55.2 


38.7 


20 


2i3.5 


53.2 


80 
281 


271.7 67.7 


4i 


98.0 


24.4 


i56.3 


38.9 


221 


214.4 


53.5 


272.7 68.0 


43 


4o.8 


10.2 


02 


99.0 


24.7 


62 


157.2 


39.2 


22 


2i5.4 


53.7 


82 


273.6 


68.2 


43 


41.7 


10.4 


o3 


99-9 


24.9 


63 


i58.2 


39.4 


23 


216.4 


53.9 


83 


274.6 


68.5 


44 


43.7 


10.6 


04 


100.9 


25.2 


64 


159.1 


39.7 


24 


217.3 


54.2 


.84 


275.6 


68.7 


45 


43.7 


10.9 


o5 


101 .9 


25.4 


65 


160.1 


39.9 


25 


218.3 


54.4 


85 


276.5 


68.9 


46 


44.6 


II. I 


06 


102.0 
io3.8 


25.6 


(t6 


161 .1 


40.2 


26 


219.3 


54.7 


86 


277.5 


69.2 


47 


45.6 


11.4 


07 


25.9 


67 


162.0 


40.4 


27 


220.3 


54.9 


87 


278.5 


69.4 


48 


46.6 


11.6 


08 


104.8 


26.1 


68 


i63.o 


40.6 


28 


221.2 


55.2 


88 


279.4 


69.7 


49 


47.5 


II. 9 


09 


io5.8 


26.4 


69 


164.0 


40.9 


29 


222.2 


55.4 


89 


280.4 


69.9 


5o 


48.5 
49. ?> 


12.1 


10 


106.7 


26.6 


70 
171 


i65.o 


41.T 
41.4 


3o 


223.2 


55.6 


291 


281.4 


70.2 


5i 


12.3 


III 


107.7 


26.9 


165.9 


23 1 


224.1 


55.9 


282.4 


70.4 


53 


5o.5 


12.6 


12 


108.7 


27.1 


72 


166.9 


41.6 


32 


225.1 


56.1 


92 


283.3 


70.6 


53 


5i.4 


12.8 


i3 


109.6 


27.3 


73 


167.9 
168.8 


41.9 


33 


226.1 


56.4 


93 


284.3 


70.9 


54 


52.4 


i3.i 


i4 


no. 6 


27.6 


74 


42.T 


34 


237. 


56.6 


94 


285.3 


71. 1 


55 


53.4 


i3.3 


i5 


1 1 1. 6 


27.8 


75 


169.8 


43.3 


35 


228.0 


56.9 


95 


286.2 


71.4 


56 


54.3 


i3.5 


16 


112. 6 


28.1 


76 


170.8 


43.6 


36 


229.0 


57.1 


9b 


287.2 


71 .6 


57 


55.3 


i3.8 


17 


ii3.5 


28.3 


77 


171.7 


43.8 


37 


23o.o 


57.3 


97 


288.2 


71.9 


58 


56.3 


i4.o 


18 


II4.5 


28.5 


78 


172.7 


43.1 


38 


230.9 


57.6 


98 


289.1 


72.1 


59. 57.2! 


14.3 


19 


ii5.5 


28.8 


79 


173.7 


43.3 


39 


231.9 


57.8 


.99 


290.1 


72.3 


60, 

DUi.l 


58.2 


14.5 


20 

Dist. 


116. 4 


29.0 
Lat. 


80 
Dist. 


174.7 


43.5 


40 
Dist. 


233.9 


58.1 


3oo 


291.1 


72.6 
Lat. 


Dep. 


Lat. 


l/ep. 


Dep. 


Lat. 


Dep. 


Lat. 


Dist. 


Dep. 


[For 76 Decrees. | 



'1^ 



rABLE II 



iPagttSl 



Difference of Latitude and Departure for 15 Degrees. 



Disl. 

I 
a 
3 
4 
5 
6 

7 
8 

9 

lO 

1 1 

12 

i3 
14 
i5 
i6 

17 
i8 

»9 

20 

21 
22 
23 

24 
25 
26 

27 
28 

1 

3i 

32 

33 

34 
35 
36 

37 
38 

39 

42_ 

4i 

42 

43 
44 
45 
46 

47 
48 

1 

5i 

52 

53 

54 
55 
56 

57 
58 

Dist. 



JLal. 

oi .o 
01 .9 
02.9 
03.9 

04.8 

o5.8 
06.8 
07.7 
08.7 
09-7 
10.6 
1 1. 6 
12.6 
i3.5 
i4.5 
i5.5 
16.4 
17.4 
18.4 
19.3 

20.3 
21 .3 
22.2 

23.2 

24.1 

25.1 

26.1 
27.0 

28.0 

29.0 

299 

30.9 
3i .9 
32.8 
33.8 
34.8 

35.7 
36.7 
37.7 
38.6 

39.6 
40.6 
4i.5 
42.5 
43.5 
44.4 
45.4 
46.4 
47.3 
48.3 

49.3 
5o.2 
5i .2 

53.2 

53.1 
54.1 
55.1 
56. o 
57.0 
58. o 

Dep. 



Dfp. 



cx).3 
00.5 
00.8 
01 o 
01 .3 
01 .6 
01.8 
02.1 
02.3 
02.6 



02.8 
o3.i 

o3.4 
o3.6 
03.9 
04.1 
04.4 
04.7 
04.9 
o5.2 



o5.4 
o5.7 
06.0 
06.2 
06.5 
06.7 
07.0 
07.2 
07.5 
07.8 



08.0 
08.3 
08.5 
08.8 
09.1 
09.3 
09.6 
09.8 
0.1 
0.4 



0.6 
0.9 
I.I 

1.4 
1.6 
1.9 
2.2 

2.4 
2.7 
2.9 



3.2 

3.5 

3.7 
4.0 

4.2 
4.5 
4.8 
5.0 
5.3 
5.5 



Lai. 



Dhi. 



61 
62 
63 

64 
65 
66 

67 
68 

69 
70 



71 
72 
73 
74 
75 
76 
77 
78 

Z9 
80 



81 
82 
83 

84 
85 
86 

87 
88 
89 
90 



9» 
92 

93 
94 

96 

9Z 
98 

99 
100 



lOI 

02 
o3 

04 
o5 
06 

07 
08 
09 
10 



III 
12 
i3 

i4 
i5 
16 

17 
18 

19 
20 



Dist. 



Lat. 



58.9 
59.9 
60.9 
61.8 
62.8 
63.8 

64.7 
65.7 
66.6 
67.6 



68.6 
69.5 
70.5 
71.5 
72.4 
73.4 
74.4 
75.3 
76.3 
77.3 



78.2 
79.2 
80.2 
81. 1 
82.1 
83.1 
84.0 
85. o 
86.0 
86.9 



87.9 
88.9 

89.8 

90.8 

91.8 

92.7 

93.7 

94.7 
95.6 
96.6 



97.6 
98.5 
99.5 
00.5 
01 .4 
02.4 
o3.4 
04.3 
o5.3 
06.3 



07.2 
08.2 
09.1 
10. 1 
II. I 
12.0 
i3.o 
14.0 

14.9 
■ 5.9 



Dep. 



5.8 
6.0 
6.3 
6.6 
6.8 

7-1 
7.3 
7.6 

Z-9 
8.1 



8.4 
8.6 
8.9 
9.2 
9.4 
9-7 

9-9 
20.2 

20.4 
20.7 



21 .0 
21.2 
21.5 
21.7 
22.0 
22.3 
22.5 
22.8 

23. o 

23.3 



23.6 
23.8 
24.1 
24.3 
24.6 
24.8 

25.1 

25.4 
25.6 
25.9 



26.1 

26.4 
26.7 
26.9 

27.2 

27.4 
27.7 
28.0 
28.2 
2S.5 



Dep. 



28.7 
29.0 
29.2 
29.5 
29.8 
3o.o 
3o.3 
3o.5 
3o.8 
3i .1 



Dist, 



121 

22 
23 

24 
25 
26 

27 

28 



i3i 

32 

33 

34 
35 
36 

37 
38 

39 
4o 



i4i 
42 
43 
44 
45 
46 

47 
48 



i5i 

52 

53 

54 
55 
56 

57 
58 



161 
62 

63 

64 
65 
66 

67 
68 

69 
70 



171 

72 
73 
74 
75 
76 
77 
78 

79 
80 



Lai. 



Lat. [Dist. 



17 
18 

'9 
20 

21 

22 

23 

24 

25 



26 
27 
28 

29 

3o 
3i 

32 

33 

34 
35 



36 

37 
38 

39 
40 

4i 
42 
43 
43 
44 



45 
46 

47 
48 

5o 
5i 

52 

53 
54 



55 
56 

57 
58 

59 
60 

61 

62 

63 

64 



65 
66 

67 
68 
69 

70 
71 
71 
72 
73 



Dep. 



3i.3 
3i.6 
3i.8 

32.1 

32.4 
32.6 
32.9 
33.1 
33.4 
33.6 



33.9 
34.2 

34.4 
34.7 
34.9 
35.2 
35.5 
35.7 
36. o 
36.2 



36.5 
36.8 
37.0 
37.3 
37.5 
37.8 
38. o 
38.3 
38.6 
38.8 



39.1 
39.3 
39.6 
39.9 
4o.i 
40.4 
4o.6 
40.9 
4i .2 
41.4 



41.7 
41.9 
42.2 

42.4 

42.7 
43.0 
43.2 
43.5 

43.7 
44.0 



44.3 
44.5 
44.8 
45.0 
45.3 
45.6 
45i8 
46.1 
46.3 
46.6 



Dep. Lat. 



Dist. 



181 
82 
83 

84 
85 
86 

87 
88 

89 
90 



191 

93 
94 

96 

9Z 
98 

99 

200 



201 
02 
o3 

04 
o5 
06 
07 
08 
09 
10 



211 
12 
i3 

i4 
i5 
16 

17 
18 

19 
20 



221 
22 

23 

24 

25 
26 

27 
28 

^2 



23 1 
32 

33 

34 
35 
36 

37 
38 

39 
4o 



Lat. 



74 
75 
76 

77 
78 

?? 
81 
82 
83 



84 
85 
86 

87 
88 

89 
90 

9» 
92 

93 



94 
96 

9Z 

98 

99 

99 

200 

201 
202 



2o3 
204 
2o5 
206 

207 

208 

209 
210 

211 
212 



2l3 
2l4 
2l5 
216 
217 
218 
219 
220 
221 
222 



Dist. 



223 
224 
225 
226 
227 
228 
228 
229 

23o 

23l 



Dep. 



Dep. 



46.8 

47-1 
47.4 
47.6 

47.9 
48.1 

48.4 
48.7 
48.9 
49.2 



49.4 

49.7 
5o.o 
5o.2 
5o.5 
5o.7 
5i .0 
5i .2 
5i.5 
5i.8 



52.0 
52.3 
52.5 
52.8 
53.1 
53.3 
53.6 
53.8 
54.1 
54.4 



54.6 

54.9 
55.1 

55.4 
55.6 
55.9 
56.2 

56.4 
56.7 
56.9 



57.2 
57.5 
57.7 
58. o 
58.2 
58.5 
58.8 
59.0 
59.3 
59.5 



59.8 
60.0 
6().3 
60.6 
60.8 
61 .1 
6i.3 
61.6 
61 .9 
62.1 



Lat. 



Dist. 



241 
42 
43 

44 
45 
46 

47 
48 

t 



25l 
52 

53 

54 
55 
56 

57 
58 

U 



261 
62 
63 

64 
65 
66 

67 
68 
69 
70 



271 
72 
73 
74 
75 
76 
77 
78 

Z9 
80 



281 
82 
83 

84 
85 
86 

87 
88 

89 
90 



291 
92 

93 

96 

9Z 
98 

3o() 



Lat. 



232 

233 
234 
235 
236 

237 
238 
239 
240 
241 



242 
243 

244 
245 
246 

247 
248 

249 
25o 

25i 



252 

253 

254 

255 
256 
256 
257 
258 
259 
260 



261 
262 
263 
264 
265 
266 
267 
268 
269 
270 



271 
272 

273 

274 
275 
276 
277 
278 
279 
280 



Dist. 



281 
282 
283 
284 
284 
285 
286 
287 
288 
289 



Dep. 



Dep. 



62.4 
62.6 
62.9 
63.2 
63.4 
63.7 
63.9 
64.2 
64.4 
64^ 7_ 

65. D 
65.2 
65.5 
65.7 
66.0 
66.3 
66.5 
66.8 
67.0 
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20.1 

20.4 
20.7 
21.0 

21.3 
21.6 


ii5. 
116. 

117. 
117. 
118. 
119. 
120. 
121. 
122. 

123. 


I 




9 

t 

8 

7 
7 
6 


172. 1 
173.1 
174.0 
175.0 
175.9 
176.0 
177.8 
178.8 

179-7 
180.7 

181.7 
182.6 
i83.6 
184.5 
i85.5 
186.4 
187.4 
188.3 
189.3 
190.2 


55.9 
56.2 
56.6 
56.9 
57.a 
57.5 
57.8 
58.1 
58.4 
58.7 


229.2 

23o.2 
23l.l 
032.l 

233.0 

234.0 

234.9 

235.9 
236.8 
237.8 


74.5 

74.8 

75.1 

75.4 

75.7 
76-0 

76.3 

76.6 

76.9 

77.3 


II 

12 

i3 

i4 
i5 
i6 

\l 

19 
30 


10.5 
11.4 
12.4 
i3.3 
14.3 

l5.2 

16.2 

17.1 
18. 1 
19.0 


o3.4 
o3.7 
04.0 
04.3 
04.6 
04.9 
o5.3 
o5.6 
05.9 
06.2 


67.5 
68.5 
69.4 
70.4 
71.3 
72.3 
73.2 
74.2 
75.1 
76.1 


21.9 

22.2 
22.6 
22.9 
33.2 
23.5 
23.8 
24.1 
24.4 

24.7 


134. 

125. 

126. 
127. 
128. 

i3o 
i3i. 

1 32 

1 33 


6 
5 
5 
4 
4 
.3 
.3 
,2 
.2 
.1 


40.5 

4o.8 

4i.i 

41.4 

41.7 
42.0 

42.3 
42.6 
43.0 
43.3 


59.0 
59.3 
59.6 

60.6 
60.9 
61 .2 
61.5 
61.8 


238.7 

239.7 
240.6 
241.6 
242.5 
243.5 
344.4 
345.4 
346.3 
247.3 


77.6 

78.2 
78.5 
78.8 
79.1 

79-4 

79-7 
80.0 

80.3 


21 

22 
23 

24 
25 
26 

27 

28 

3o 


20.0 
20.9 

31 .0 
33.8 

33.8 

34.7 
35.7 

36.6 

37.6 
38.5 


06.5 
06.8 
07.1 
07.4 

07.7 
08.0 
08.3 
08.7 
09.0 
09.3 


77.0 
78.0 
78.9 

80 !& 

8(.8 
82.7 

83.7 
84.6 
85.6 


25.0 
25.3 
25.6 
26.0 
26.3 
26.6 
26.9 
27.2 
27.5 
27.8 


1 34 

1 35 
i36 

1 37 

1 37 

1 38 
139 
i4o 
i4i 
143 


.1 
.1 
.0 
.0 

■9 

.8 

.7 
.7 


43.6 
43.9 
44.2 
44.5 
44.8 
45.1 
45.4 
45.7 
46.0 

46.4 


191.2 
192. 1 
193. 1 
194.0 
195.0 
195.9 
196.0 
197.8 
198.8 
199.7 


62.1 

62.4 
62.7 
63. 
63.3 
63.7 
64.0 
64.3 
64.6 

64.9 


261 
62 
63 

64 
65 
66 

67 
68 
69 
70 


348.3 
249.3 
35o.i 

25l.I 
252 .0 

253. 
253.9 

254. Q 
255.8 
256.8 


80.7 
81.0 
81.3 
81.6 
81.9 
82.2 
83.5 
83.8 
83.1 
83.4 


3i 

32 

33 

34 
35 
36 

37 
38 

4o 


39.5 
3o.4 

3i.4 
33.3 
33.3 
34.3 
35.3 
36.1 
37.1 
38 .0 


09.6 
09.9 
10. a 
10.5 
10.8 
II. I 
11.4 
II. 7 
12. 1 

13.4 


86.5 
87.5 
88.4 
89.4 
90.4 
91.3 
92.3 
93.2 
94.2 
95./ 


28.1 
28.4 
28.7 
29.0 
29.4 
29.7 
3o.o 
3o.3 
3o,6 
30.9 

3i .2 
3i.5 
3i.8 

32.1 

32.4 
32.8 
33.1 

33.4 
33.7 
34.0 

34.3 
34.6 
34.9 
35.2 
35.5 
35.8 
36.2 
36.5 
36.8 
37.1 


143 

1 44 
i45 
i46 

147 
148 

149 
i5o 

i5i 

I 52 


.6 
.6 
.5 
.5 
.4 
.4 
.3 
.3 
.2 
.2 


46.7 
47-0 
47.3 
47.6 

47.9 
48.2 

48.5 

48.8 

49.1 

49.4 


200.7 
201 .6 
202.6 
2o3 . 5 
204.5 
2o5.4 
206.4 
207.3 
208.3 
209.2 


65.2 
65.5 
65.8 
66.1 
66.4 
66.7 
67.1 

67.4 

67.7 
68.0 


271 
73 
73 
74 
75 
76 
77 
78 

Z9 
80 

281 
82 
83 

84 
85 
86 

87 
88 

89 

90 

291 

91 

9^ 
94 

96 

9Z 
98 

3<x) 


357.7 
258.7 
259.6 
260.6 
261.5 
262.5 
263.4 
264.4 
265.3 
266.3 


83.7 
84.1 
84.4 

84.7 
85. 

85.3 
85.6 
85.9 
86.2 
86.5 


4i 
4a 
43 

M 
45 
46 

47 
48 


39.0 
39.9 
40.9 
4i.8 
43.8 
43.7 
44.7 
45.7 
46.6 
47.6 


12.7 
i3.o 
i3.3 
i3.6 
13.9 
14.3 
14.5 
i4.8 
i5.i 
i5.5 


9b.i 
97.0 
98.0 
98.9 

99-9 
100.8 

lO! .6 

102.7 
103.7 
104.6 


i53 

1 54 
i55 
1 56 
i56 

• 57 
i58 

160 
161 


.1 
.1 
.0 
.0 

•9 

■9 
.8 

.8 

■7 
.7 


49.8 
5o.i 
5o.4 
50.7 
5 1 .0 
5i.3 
5i.6 
5i .9 

52.2 

52.5 


210.2 
211 .1 
212.1 

2l3.0 

214.0 
214.9 
215.9 
216.8 
217.8 
218.7 


68.3 
68.6 
68.9 
69.2 
69.5 
69.8 
70.1 
70.5 
70.8 
71.1 


267.3 
268.2 
269.1 
270.1 
271. 1 
272.0 
273.0 
273.9 

274. Q 
275.8 


86,8 
87.1 
87.5 
87.8 
88.1 
88.4 
88.7 
89.0 
89.3 
89.6 


5i 

52 

53 

54 
55 
56 

57 
58 

60 


48.5 
49.5 
5o.4 
5i.4 
53.3 
53.3 
54.3 
55.3 
56.1 
57.1 


i5.8 
16. 1 
16.4 
16.7 
17.0 
17.3 
17.6 

17.9 
18.3 

18.5 


io5.6 
106.5 
107.5 
108.4 
109.4 
110.3 
III. 3 
112. 2 

Il3.2 

114.1 


162 
i63 
164 
i65 
166 

167 
168 
169 
170 
171 


.6 
.6 
.5 
.5 
.4 
.4 
.3 
.3 
.2 
.2 


52.8 

53.2 

53.5 

53.8 

54.1 

54.4 

54.7 
55.0 

55.3 

55.6 


219.7 
220.6 
221 .6 
222.5 

223.5 

224.4 
225.4 
226.4 
227.3 
228.3 


71.4 

7i.7 
72.0 

72.3 

72.6 

72.9 

73.2 

73.5 

73.9 

74.3 


276 8 

277.7 

278.7 

279.6 

280.6 
281.5 
282.5 

283.4 
284.4 
285.3 


89.9 
90.3 
90.5 
90.9 
91.3 
91 .5 
91.8 
93.1 

93.4 
93.7 


Dist. 


Dep. 


Lau 


Dist 


Dep. 


Lat. 


Dep. 


Lat. 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 


[For 72 Degrees. 



TABLE 11. lPaff»35 
Difference of Latitude and Departure for 19 Degrees. 


Dist. 


Lat. 


Dep. 

00.3 
00.7 
01.0 
01.3 
01.6 
02.0 
oa.3 
03. 6 
oa.o 
o3.5 

o3.6 
03.9 
04.2 
04.6 
04.9 
o5.2 
o5.5 
05.9 
06.2 
06.5 


Dist. 

6i 
62 
63 

64 

65 

67 
68 

69 
70 


Lat. 


Dcp. 

19.9 
20.2 
20.5 
20.8 
21 .2 

21.5 
21.8 
22.1 
22.5 
22.8 

23.1 
23.4 

23.8 

24.1 
24.4 

24.7 

25.1 

25.4 
25.7 
26.0 


Dist. 

121 
22 
23 

24 

25 

26 

27 
28 

i3i 

32 

33 

34 
35 
36 

37 
38 

4o 

42 
43 
44 
45 

46 

47 
48 

i5i 

52 

53 

54 
55 
56 

57 
58 

60 

161 
62 
63 
64 
65 
66 

67 
68 
69 
70 

171 

72 
73 
74 

75 
76 

77 
78 

Z9 
80 

Dist. 


Lai. 


Dcp. 


Dist. 

181 
82 
83 

84 
85 
86 

87 
88 

89 

9« 

191 

9^ 
94 

96 

9Z 
98 

99 

20(> 

201 
02 

o3 

04 

o5 
06 

07 
08 
09 
10 

211 
12 
i3 

14 
i5 
16 

17 
18 

'9 
20 

221 
22 

23 

24 

25 

26 

27 
28 

^9 

3o 

23 I 
32 

33 
34 
35 
36 

37 
38 

40 


Lat. 


Dep. 


Dist. 


Lat. 


Dep 


I 

2 

3 

4 
5 
6 

7 
8 

9 

lO 

II 

12 

i3 

i4 
i5 
i6 

17 
z8 

'9 

20 

21 
22 
23 

24 
25 
26 

27 
28 

3o 
3i 

32 

33 

34 
35 
36 

37 
38 

4o 


00.9 
01.9 
02.6 
o3.8 
04.7 
05.7 
06.6 
07.6 
08.5 
09.5 


57.7 
58.6 
59.6 
60.5 
61.5 
62.4 
63.3 
64.3 
65.2 
66.2 


114.4 
Ii5.4 
116.3 
117. 2 
118.2 
119.1 
120.1 
121 .0 
122.0 
122.9 


39-4 
39.7 
4o.o 

40.4 
40.7 
4i .0 
4i.3 

4i.7 
42.0 

42.3 

42.6 
43.0 
43.3 
43.6 
44.0 
44.3 
44.6 

44.9 
45.3 

45.6 

45.9 
46.2 
46.6 
46.9 

47.2 
47.5 

47-9 
48.2 

48.5 

48.8 


171.1 
172.1 
173.0 
174.0 
174.9 
175.0 
176.8 
177.8 

178.7 
179.6 


58. 
59.3 
59.6 
59.9 
60.3 
60.6 
60.9 
61.2 
61.5 
61.9 

62.2 
62.5 
62.8 
63.2 
63.5 
63.8 
64.1 
64.5 
64.8 
65.1 


24i 
42 
43 
44 
45 
46 

47 
48 


237.0 

338.8 

339.8 
336.7 
331.7 

233.6 

333.5 
334.5 
335.4 
336.4 


78.5 
78.8 

79- > 
79-4 
79.8 
80.1 

80.4 
80.7 
81. 1 
81.4 


10.4 
II. 3 
12.3 

l3.2 

l4.2 

i5.i 
16. 1 
17.0 
18.0 
18.9 


71 
72 
73 
74 
75 
76 

77 
78 

Z9 
80 

81 
82 
83 

84 
85 
86 

87 
88 

89 
9« 


67.1 
68.1 
69.0 
70.0 
70.9 

72!? 
73.8 

74.7 
75.6 


123.9 
124.8 
125.8 
126.7 
127.6 
128.6 
129.5 
i3o.5 

i3i.4 
i32.4 


180.6 
181.5 
182.5 
i83.4 
184.4 
185.3 
186.3 
187.2 
188.2 
189.1 


25l 
52 

53 

54 
55 
56 

57 
58 

60 

26 1 
62 
63 
64 
65 
66 

67 
68 

69 
70 


337.3 
338.3 
339.2 
240.3 
341. 1 
342.1 
243.0 
243.9 

244.9 
245.8 


81.7 
82.0 
82.4 
82.7 
83. 
83.3 
83.7 
84.0 
84.3 
84.6 


19.0 
20.8 

21. 7 
22.7 

23.6 
24.6 
25.5 
26.5 
27.4 
28.4 


06.8 
07.2 
07,5 
07.8 
08.1 
08.5 
08.8 
09.: 

09.4 
09.8 


76.6 
77.5 
78.5 
79-4 
80.4 
81.3 
82.3 
83.2 
84.2 
85.1 


26.4 
26.7 
27.0 
27.3 

27.7 
28. u 

28.3 
28.7 

29.0 
29.3 

29.6 
3o.o 
3o.3 
3o.6 

3i.3 
3i.6 
3i .9 

32.2 

32.6 


i33.3 
i34.3 
i35.2 
i36.2 
137.1 
i38.o 
139.0 
139.9 
140.9 
i4i.8 


190.0 
191.0 
191.9 
192.0 
193.8 
194.8 
195.7 

196.7 
197.6 
198.6 


65.4 
65.8 
66.1 
66.4 
66.7 
67.1 

67.4 
67.7 
68.0 
68.4 


246.8 

247.7 
248.7 
249.6 
25o.6 
25i.5 

252.5 

253.4 
354.3 
255.3 


85. 
85.3 
85.6 
86.0 
86.3 
86.6 
86.9 
87.3 
87.6 
87.9 


29.3 
3o.3 

3l.3 
32. 1 

33.1 
34.0 
35.0 
35.9 
36.9 
37.8 


10. 1 
10.4 
10.7 
11. 1 
11.4 
11.7 
12.0 
12.4 
12.7 
i3.o 


91 

$ 

9Z 
98 

99 

100 


86.0 
87.0 
87.9 
88.9 
89.8 
90.8 

9«-7 
92.7 

93.6 

94.6 


142.8 

143.7 

144.7 
145.6 

146.6 
147.5 
148.4 
149-4 
i5o.3 
i5i.3 


49-2 
49.5 
49.8 
5o.i 
5o.5 
5o.8 
5i .1 

5i.4 
5i.8 

52.1 

52.4 
52.7 
53.1 
53.4 
53.7 
54.0 

54.4 

54.7 
55.0 

55.3 

55.7 
56. 
56.3 
56.6 
57.0 
57.3 
57.6 
58. 
58.3 
58.6 

Lat. 


199.5 
200.4 
201.4 
202.3 
2o3.3 
204.2 

205.2 

206.1 
207.1 
208.0 


68.7 
69.0 
69.3 
69.7 
70.0 
70.3 
70.6 
71.0 
71.3 
71.6 


271 

72 
73 
74 
75 
76 

77 
78 

Z9 
80 


256.3 

357.3 
258.1 
259.1 
260.0 
261.0 
361.9 
262.9 
263.8 

264.7 


88.2 
88.6 
88.9 
89.2 
89.5 
89.9 
90.3 
90.5 
90.8 
91.3 


4i 

42 

43 
44 
45 
46 

47 
48 

t 

5i 

52 

53 

54 
55 
56 

57 
58 

6o 
Dist. 


38.8 
39.7 

40.7 
4i.6 
42.5 
43.5 
44.4 
45.4 
46.3 
47.3 


i3.3 

'3.7 
14.0 
14.3 

14.7 
i5.o 

i5.3 

15.6 

16.0 

16.3 


lOI 

02 
o3 

04 
o5 
06 

07 
08 
09 
10 

111 
12 
i3 

i4 
i5 
16 

17 
18 

'9 
20 

Dist. 


95.5 

96.4 

97.4 

98.3 

99.3 

100.2 

101 .2 

102. 1 

!()3.l 

104.0 


32.9 
33.2 
33.5 
33.9 
34.2 
34.5 
34.8 
35.2 
35.5 
35.8 


l52.2 

i53.2 
i54.i 
i55.i 
i56.o 
157.0 

•57.9 
i58.8 

159.8 

160.7 


209.0 

209.9 

210.9 

2II.8 

212.7 
2i3.7 
214.6 
2i5.6 
216.5 
217.5 


72.0 
72.3 
72.6 
72.0 
73.3 
73.6 

73.9 
74.2 
74.6 
74.9 
75.2 
75.5 
75.9 
76.2 
76.5 
76.8 
77.2 
77.5 
77.8 
78.1 

Lat. 


281 
83 
83 
84 
85 
86 

87 
88 

89 
90 


265.7 
266.6 
267.6 
268.5 
269.5 
270.4 
271.4 
272.3 
273.3 
274.2 


91.5 
91.8 
92.1 
92.5 
92.8 
93.1 

93.4 
93.8 

94.1 
94.4 


48.2 
49.2 
5o.i 
5i .1 
5a .0 
52.9 
53.9 
54.8 
55.8 
56.7 


16.6 

17.6 

17.9 

18. a 

18.6 

18.9 

■9' 

19.5 


i()5.o 
io5.o 
106.8 
107.8 
108.7 

109.7 
110.6 
III .6 

1 12.5 

ii3.5 


36.1 
36.5 
36.8 
37.1 

37.4 
37.8 
38.1 
38.4 
38.7 
39. 1 

Lat. 


161 .7 
162.6 
i63.6 
164.5 
i65.5 
166.4 
167.4 
168.3 
169.2 
170.2 


218.4 

^19-4 
220.3 
221.3 
222.2 

223.1 
224.1 
2'-;5.0 
236.0 
296.9 


291 

93 

97 
98 

3oo 
Disi. 


375.1 
276.1 
277.0 
278.0 
278.9 

^Z9-9 
280.8 

281.8 

282.7 

283.7 


94.7 
95.1 

95.4 
95.7 
96.0 

96.4 
96.7 

97.0 
97.3 

97.7 


Dep. 


Lat. 


Dep. 


Dop. 


Dist. 


Dep. 


Dep. 


Lat. 



[ 



[For 71 Degrees. 
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TABLE IL 




DifTerence of Latitude and Departure for 20 Degrees. 


Disl. 

I 


Lat. 


Dep. 


Dist. 
61 


Lat. 

57.3 


Dcp. 
20.9 


Disl. 

12J 


Lat. 


Dep. 


D-si. 

181 


Lat. 


Dep. 
61.9 


Dist. 

24l 


Lat. 


834 


00.9 


00.3 


1 13.7 


41.4 


170.1 


aa6.5 


a 


01 .9 


00.7 


6a 


58.3 


21.2 


aa 


ii4. 


6 


41.7 


8a 


171. 


Oi 


6a.a 


4a 


337.4 


83.8 


3 


02.8 


01 .0 


63 


59.3 


21 .5 


23 


ii5. 


6 


4a. 1 


83 


172. 


, 62 6 1 


43 aa8.3 


83.1 


4 


o3.8 


01.4 


64 


6<j.i 


21 .9 


24 


116. 


5 


42.4 


84 


17a. 


t 


6a 9 
63 3 


44 239.3 


83.5 


5 


04.7 


01 .7 


65 


61 .1 


22.2 


25 


117. 


5 


42.8 


85 


173. 


45 93o.a 


83.8 


6 


o5.6 


oa.i 


66 


62.0 


22.6 


26 


118. 


4 


43.1 


86 


174. 


8 


63.6 


46 


33i .3 


84.1 


7 


06.6 


02.4 


67 


63. 


22.9 


27 


119. 


3 


43.4 


87 


175. 


7 


64.0 


47 
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TABLE II. 
Difference of Latitude and Departure for 22 Degrees. 



Dist. 
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39.9 
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41.7 
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46.4 






Dep. I Lat. 



Dist. 
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Lat. 



79-7 
80.7 
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83.4 
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85.3 
86.2 
87.2 
88.1 
89.0 
89.9 
90.0 
91.8 
92.7 



93.6 
94.6 
95.5 
96.4 
97.4 
98.3 
99.2 
100. 1 
101 .1 
102.0 



102. 



Dep. 



Dep. 



4i.6 
42.0 
42.3 
42.7 
43.1 
43.5 
43.8 
44.2 
44.6 
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Dist. 



Dist. 



Lai. 



.8 



Dep. 



Dep. 



56.6 
56-9 
57.3 

57.7 
58.1 

58.4 
58.8 
59.2 
59.6 
59.9 



64.1 
64.4 
64.8 
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256.8 
257.8 
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259.6 
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Dist.( Dep. 
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95.2 
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[For 68 Degrees. 



TABLE II. [PMe35 
Difference of Latitude and Departure for 23 Degrees. 
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i3 

i4 
i5 
16 

17 
18 

»9 
20 

Dist 


Lat. 


Dcp. 

23.8 
24.2 
24.6 
25.0 

25.4 
25.8 
26.2 
26.6 
27.0 
27.4 


Diiil. 

121 
22 
23 

24 
25 
26 

27 
28 

3o 
i3i 

32 

33 

34 
35 
36 

37 
38 

39 
40 

i4i 
42 
43 
44 
45 
46 

47 
48 

t 

i5i 

52 

53 

54 
55 
56 

57 
58 

^^ 
00 

161 
62 
63 

64 
65 
66 

67 
68 
69 

70 

171 

72 
.73 
74 
75 
76 
77 
78 

79 
80 

Dist. 


Lat. 


Dep. 


Dist. 

181 
82 
83 

84 
85 
86 

87 
88 
89 

90 

191 

92 

93 

96 

9Z 
98 

99 
200 

201 
02 
o3 
04 
o5 
06 
07 
08 
09 
10 

211 
12 
i3 

14 
i5 
16 

17 
18 

'9 

20 

221 
22 

23 

24 

25 

26 

27 
28 

'^ 

23 1 
32 

33 

34 
35 
36 

37 
38 

39 
4o 

Dist. 


Lat. 


Dep. Disl.j 


Lat. 


Dep. 


oo.o 
OI.8 

02.8 

o3.7 
o4.6 
o5.5 
rt6.4 
07.4 
08.3 
09.2 


00.4 
00.8 
01.2 
01.6 
oa.o 
02.3 
02.7 
o3.i 
o3.5 
03.9 

04.3 

04.7 
o5.i 

o5.5 
o5.o 
06.5 
06.6 
07.0 

07.4 
07.8 


56.2 

57.1 

58. 

58.9 
59.8 
60.8 
6i .7 
62.6 
63.5 
64.4 


III. 
1 12. 
ii3. 

ii4. 
ii5. 
116. 
116. 

117. 
118. 
119. 


4 
3 
.2 

I 
1 


t 

7 
7 


47.3 

47.7 
48.1 

48.5 
48.8 
49.2 
49-6 
5o.o 

5o.4 
5o.8 


166. 
167. 
168. 
169. 
170. 
171. 
172. 
173, 
174. 
174. 


6 
5 
5 

4 
3 

2 
I 
1 


9 


70.7 

71. 1 
71.5 
71.9 
72.3 

72.7 
73.1 
73.5 
73.8 
74.2 

74.6 
75.0 

75.4 
75.8 
76.2 
76.6 
77.0 
77.4 
77.8 
78.1 

78.5 

78.0 

79-3 

79-7 
80.1 

80.5 

80.9 

81.3 

81.7 

82.1 

824 
82.8 
83.2 
83.6 
84.0 

84.4 
84.8 
85.2 
85.6 
86.0 

86.4 
86.7 
87.1 
87.5 

879 
88.3 
88.7 
89.1 
89.5 
89.9 

90.3 
90.6 
91.0 
91.4 
91.8 

9i.2 

9?. 6 
93.0 

93.4 
93 8 

Lat. 


24 1 
42 
43 

44 
45 
46 

47 
48 

t 

25l 
52 

53 

54 
55 
56 

57 
58 

261 
62 
63 

e>4 

65 
66 

67 
68 
69 

70 

271 

72 
73 
74 
75 
76 
77 
78 

J2 

281 
82 
83 

84 
85 
86 

87 
88 

89 
90 

291 

9' 
93 

94 

?? 

V7 
98 

3(k; 
Disl. 


221.8 
222.8 
223.7 
224.6 

225.5 

226.4 
297.4 
228.3 
229.2 
23o.i 


94.2 
94.6 

95.7 
96.1 
96.5 
96.0 
97.3 
97.7 


10. 1 

II. u 

12.0 
12.9 
i3.8 

14.7 
i5.6 

16.6 

17.5 

18.4 


65.4 
66.3 
67.2 
68.1 
69.0 
70.0 
70.9 
71.8 

72.7 
73.6 


27.7 
28.1 
28.5 
28.0 
29. J 

29.7 
3o.i 

3o.5 
3i.3 


120. 
121. 
122. 

123. 

124. 

125. 

126, 

127. 
128. 
128 


6 
5 

.4 
.3 
3 
.2 

.1 
.0 
.0 

9 


5i .2 
5i.6 
52.0 

52.4 
52.7 
53.1 
53.5 
53.9 
54.3 
54.7 


175. 
176. 

177. 
178. 

180. 

181. 

182 

i83. 

184. 


8 

7 

7 
6 

5 

4 
3 
.3 
.2 

I 


23i .0 

232. 
232.9 

233.8 

234.7 

235.6 
236.6 
237.5 

238.4 
239.3 


98.! 

98.5 

98.9 

99.2 

99.6 

1 00.0 

100.4 

100.8 

101.2 

101.6 


21 
22 
23 

24 
25 
26 

27 

28 

?9 
3o 

3i 

32 

33 

34 
35 
36 

37 
38 

4o 
4i 

42 

43 
44 
45 
46 

47 
48 

49 
5o 


19.3 
20.3 
21.2 
22.1 
23. 
23.9 

24.9 
a5.8 
26.7 
27.6 


08.2 
08.6 
09.0 
09.4 
09.8 
10.2 
10.5 

lO.O 

II. 3 

II. 7 


74.6 
75.5 

76.4 
77.3 
78.2 
79.2 
80.1 
81.0 
81.9 
82.8 


3i.6 

32. 

32.4 
32.8 
33.2 
33.6 
34.0 

34.4 
34.8 
35.2 


.29 

i3o 
i3i 

l32 

1 33 
i34 
i35 

1 36 

1 37 
1S8 


.8 

•7 
.6 

.6 

.5 

.4 
.3 
.2 
.2 
.1 


55.1 
55.5 
55.9 
56.3 

56.7 
57.0 

57.4 
57.8 
58.2 
58.6 

59.0 

59.4 
59.8 
60.2 
60.6 
61 .0 
61.3 
61.7 
62.1 
62.5 

62.9 
63.3 
63.7 
64.1 
64.5 

64.9 
65.3 
65.6 
66.0 
66.4 


i85 
1 85 
186 
187 
188 
189 
190 
191 
192 
193 


.0 
•9 

:? 

■7 
.6 
.5 
.5 

.4 
.3 


240.3 
241 .2 
242 . 1 
243.0 
243.9 

244.9 
245.8 

246.7 
24-^.6 
248.5 


102.0 
102.4 
102.8 
io3.2 
io3.5 
103.9 
104.3 

104.7 
io5.i 
io5.5 

105.9 
106.3 
106.7 
107.1 
107.5 
107.8 
108.2 
108.6 
109.0 
109.4 


28.5 
29.5 

3o.4 
3i.3 

32.2 

33.1 
34.1 
35.0 
35.9 
36.8 


12. I 
12.5 

i3.3 
i3.7 

i4.i 
i4.5 
i4.8 

l5.2 

i5.6 

16.0 

16.4 
16.8 
17.2 
17.6 
18.0 

18.4 
18.8 
19.1 
19.5 


83.8 

84.7 
85.6 

86.5 
87.4 
88.4 
89.3 
90.2 
91 .1 
92.1 


35.6 
35.9 
36.3 
36.7 
37.1 
37.5 
37.9 
38.3 
38.7 
39.1 


139 
139 

i4o 

i4i 
142 
143. 

144 
i45. 
i46 
147 


.0 

:t 

.8 

7 
.6 
5 
4 
.4 
3 


194 

196 

»97 

'97 
198 

'99 
200 

201 

202 

2o3 

204 

2o5. 

206 

207 

208 

209 
209 
210 

21 1 


.2 
.1 
.1 
.0 

.7 
•7 
.6 
.5 

.4 
.4 
3 
.2 
. 1 
.0 
.0 

:t 

.7 


249.5 
25o.4 
25i.3 

252.2 

253.1 

254.1 

255.0 

255.9 

256.8 
257.7 


37.7 
38.7 
39.6 
40.5 

41.4 
42.3 
43.3 
44.2 
45.1 
46.0 


93.0 
93.0 
94.8 

?^-^ 
96.7 

97.6 

98.5 

99-4 
ic)o.3 
101 .3 


39.5 
39.9 
4o.2 

40.6 

4i .0 
4i.4 
4i.8 
42.2 
42.6 
43.0 


148 

149 

i5o 

i5i. 

i5i 

l52 

153 

i54 
i55 
i56 


2 
.1 
.0 


.7 
.6 
.6 
.5 


258.7 
259.6 
260.5 
261 .4 
262.3 
2C3.3 
264.2 
265.1 
266.0 
266.9 


109.8 
1 10.2 

1 10.6 

1 1 1 .0 
II 1.4 
1 1 1.- 
1 12. ( 
1 12.5 
1 12.9 
1.3.3 

1 13.7 

1. 4.1 
1 .4.5 
i 14.9 
II 5.3 

1.5.7 
. 16.0 

1.64 
116.8 

1 17.2 


5i 

52 

53 

54 
55 
56 

57 
58 

6o 
Dist. 


46.9 
47.9 
48.8 

49.7 
5«>.6 
5i.5 
52.5 
53.4 
54.3 
55.2 


19.0 
20.3 
20.7 
21 .1 
21 .5 
21 .0 
22. J 
22.7 

23.1 

23.4 


102.2 
io3.! 
104.0 
M)4.9 
loS.o 
H)6.8 
107.7 
108.6 
109.*^ 
1 10.5 


43.4 
43.8 

44,'2 
44.5 

44.9 
45.3 

45.7 
46.1 
46.5 
46.9 

Lai. 


1 57 
i58 

'2 

161 
162 
162 
i63 
i6>< 
i65 


.4 
.3 
.2 
.2 
.1 
.0 

'.b 

.7 


66.8 
67.2 
67.6 
68.0 

68.4 
68.8 
69.2 
69.6 
69.9 
70.3 


212 
2l3 

2l4 
2.5 
216 
217 
218 
919 
220 
29() 


.6 
.6 
.5 

.4 
.3 
.2 
.2 
. 1 
.0 

•9 


267.0 
268.8 
269.7 
270.6 
271 .5 
272.5 
273.4 
274.3 
275.2 
276.2 


Dep. 


Lat 


Dep. 


Dep. 


Lri. 


Dep. 


Di«p. 


Lat. 
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Dili 


l.nl. 


Dep. 


Di.1 


LU. 


D.P. 


D»l 


Lm. 


D.p. 


Di>t 


L*i. 


R,p 


Dill 


Lit. 


I>rp. 


3 

4 
5 

6 

I 

9 


3:? 

o6.4 


00 

o3 
o3 
04 




6. 
61 
63 
64 
65 
66 
67 
6S 
69 


55 
56 
57 
58 

S 

61 

63 

63 
63 


I 

5 
4 
3 


u 

35 
35 

36 
36 
36 
17 
17 
18 
38 


6 

4 
8 
3 

5 


33 
34 
35 
36 

s 


1 [ ■ .'5 
iia.4 

ii3.3 

ip5!i 
116.0 
,,6.0 


B 

50.4 

5o.8 

5l.3 

53.5 
53.9 


81 

83 
84 
85 
86 
87 
88 
89 


105.4 

166.3 

.67.3 

■6tJ.i 

|i 

173.7 
,73.6 


74.0 
74-i 
74.6 
75,. 
75.7 
76.1 
76.5 

,1;s 


34' 

43 

t 

45 
46 

47 

48 


111 

ia6.6 
117.5 
ii8;4 


99» 

99-7 

ioo!5 

;n 

[01.7 


i3 
i4 

-5 
■6 

iS 

'9 


i5.5 

.6.4 
• 7-4 
i8.3 


04 
04 
n5 
o5 
06 
06 
06 




73 
74 
75 
75 

78 


64 
65 
66 
67 
66 
69 

71 
73 


9 

6 
5 
4 

I 


39 

3,1 
3u 
3i 
3i 
3i 
3i 


t 

5 

S 

7 
5 


iJi 

33 

33 
34 
35 
36 
37 
38 
39 
4« 


111.5 
JIJ.4 

133.3 

■ 34.3 
.35.3 
.»6.E 


53.7 
54.1 
54.5 

in 

55.7 
56.1 
56.5 
56-9 


19. 

i 
i 

96 
99 


174.5 
175.4 
176.3 
177.3 
178.1 

;g:: 

180.9 
[81.8 

,83.7 


76' 1 
78.5 

^:? 

79-7 
8<..i 
80.5 


35, 
53 
53 
54 
55 

56 
57 
58 


Si 

i3i.i 

133.0 
333.0 
133.0 
334,6 
=35.7 
»36.G 
337.5 


103.5 
103.7 

io4.> 

104.5 

los!? 

105.8 


i3 

38 


19.3 

il-i 

i3.8 
'4-7 
55.5 
s6.5 
37.4 


u8 
09 

"9 




83 
84 
85 
86 
87 
88 
89 
9" 


74 
74 
75 
76 

78 

22 

81 
81 


I 

6 
5 
4 
3 


33 
33 
34 
34 
35 
35 
35 
36 
36 


9 
4 
8 

6 

4 

8 

6 


■4> 

43 
43 
44 
45 
46 

47 

48 

& 


138.8 

i3[.6 
i33.5 
133.4 
134.3 

■ 35.3 

■ 36.1 
137.0 


57.3 
57.8 
58,3 
58.6 

^:; 

60.6 

6|.« 


o3 
o4 
o5 
06 

"9 


i63.6 
184.5 
,85.4 
186.4 

•^i 

,B,., 
.90.0 

191.fi 


81.8 

8i!6 
83.0 
834 
83.8 
84.3 
84.6 
85.0 
854 


61 
63 
64 
65 
66 
67 
68 
69 
70 


338.4 
339.3 

a4o.3 

141.3 

341.1 

M3.0 
143.0 
144.6 
145.7 
146.7 


106.3 
106.6 

'07-4 

is; 

108.6 

to9.o 
1094 
.09.8 


3i 

33 

3.) 
34 
35 
36 

ll 
39 
4o 


3b. i 

'&'. 

3i.i 

33.0 
33.9 
33,fi 
34.7 
35.6 
36.5 


i3 
■ 3 
.3 

i4 

;f 

.5 

i5 
16 


? 


91 
9^ 

9? 


83 
84 
85 
85 
86 
87 
68 
89 
90 
9' 


I 
I 

5 
4 
4 


37 

37 
37 
38 
38 

1 

40 
4(1 


4 
8 

6 

5 

1 


■ 5i 

53 

53 
54 
55 
56 


;S:l 

,]9.8 

140.7 
.41.6 
143.5 
■43.4 
■44.3 
145.3 
146.3 


(.■.4 
Ci.S 

63.3 

63.6 

63.0 
63.5 
63.9 
64.5 
64.7 
65.1 


i3 

14 
i5 
16 

16 
'9 


,9; .8 
193-7 
194.6 

i?6.4 

199.1 


85.8 
86.3 
86.6 
87.0 
874 

^1 
85.5 


73 
74 
75 
76 

78 

Z 


147-6 
348.5 
149.4 
35...3 

351.1 
153.1 

153.1 

154.0 
354.9 
355.fi 


iio!6 
1114 

1.35 
..3.9 


4[ 
4i 
43 
44 
45 
46 
47 
48 

1^ 


38:4 
39.3 

4o.3 

4i.i 
43.0 
43.9 

S;? 

45.7 


Id 
17 

19 
19 
'9 


5 

? 

5 

! 


(.3 
04 
o5 
06 

08 
09 


99 


J 

i 

6 
5 


4i 

4> 

4i 
43 
43 
43 
43 
43 
44 
44 


5 

? 

7 
5 
I 


161 
61 
63 

66 
fi7 
68 
69 


147.1 

148.0 
148.9 

i5i.6 

1 5a. 6 
i53.5 
i54.4 
■ 55.3 


65;9 
65.5 
66.7 
67.1 
67.5 

tl:^ 

58.7 
69. p 


33 

li 

3fi 

I'. 


io3!7 
304.6 
ao5.5 
306.5 
307.4 
306.3 
309.3 


g:1 
90.7 

91.0 
93.S 

93.7 


381 

83 

83 
84 
85 
66 

12 

89 
9" 
19. 

'9? 

«6 

3uu 


356.7 
357.6 
15^.5 
159.4 
16^.4 
16.. 3 
363.3 
363.1 
364.0 

'64-9 
365.8 
366-8 
167.7 
168.6 
169,5 
370.4 
371.3 

373!» 

374.1 


114 J 

;;s 

.15-5 
11 5.0 
1,6,3 
1.5.7 

.17^5 
ii8ji 
iiB4 
■ ■8.8 
119.3 
.19.6 

1104 

I30.8 


5, 
5i 
53 
54 
55 
56 
5? 
51; 


46.6 
47 5 
48.4 

r. 

5l.5 
53.1 

33,0 


i 

33 
34 

»4 


7 

6 

4 
3 

3 

4 


i4 
15 
16 

'9 


lo3 
io4 
1..5 
K16 
106 

108 
109 


4 
3 

i 

6 


45 
45 

46 
46 
4? 
47 
48 
48 
48 


4 
8 

6 

4 
H 


171 

V, 

74 
75 

78 


.56.3 
.57.1 
.58.0 

:^ 

160.8 
161.7 
163 ,t. 

i63.5 
164.4 


To 
70-4 
70.8 

71 !c 

73^8 
73.3 


33l 

3» 
33 
34 
35 
36 
37 
38 
39 


311.9 

Ji4.7 
3i5.6 
116.5 
117.4 
31B.3 
319.3 


95.6 

^.8 

97.1 


lie;. 


Lnl. 


l>i:.l 


l>ep. 


I.RI. 


Disi. 


U,,. 


Lai. 


DIx. 


Dep. 


Ln, 


Di.t 


»ep. 1 L«. i 
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TABLE II. l'*v*i 


DiM. 


Lu. 


Ltep. 


D»l 


L»t. 


D.p. 


Disl 

i3 
14 
i5 

16 

18 


LW. 


Dep. 


Disi 


Lai. 


Dep, 


Disi 


L»L 


D.p. 


3 
4 
5 
6 

8 
9 


03^6 
o4.5 
d5,4 
t.6.3 

Si 

09.1 


o3 
o3 
o3 
04 


t 

3 

7 

5 

4 
8 


61 
61 
63 
64 
65 
66 
67 
68 
69 


55 
56 

57 

58 
58 

61 
63 


3 

I 

6 
5 
4 


S6.6 

3:1 

18.7 


109 

ii3 
m4 
m5 
116 
116 


7 
5 
4 
3 

i 


5, 

53 
53 
54 
5^ 
54 




181 
81 
83 

86 

87 

&9 
90 


.64.0 
164.9 

Si 

167.7 
168.6 

169.5 

170.4 

171-3 

171.3 


76,5 

-1 

78,6 
79.0 
79.5 
79.? 
80,3 


i4i 
41 
43 
44 
45 
46 

T> 


118,4 

mi 
333,0 

335.7 
336.6 


\Z1 
;il:I 

103.5 

io4x) 
104-4 
104.8 
io5.i 
105.7 


i3 
i4 
i5 
i6 

i8 
"9 


it;! 

14.5 

i5.4 
16.3 

iB.i 


04 
o5 
o5 
o5 
06 
06 

07 
08 
08 


6 

5 

t 
8 

6 

5 


7' 

?3 

74 
75 


64 
65 
66 
67 
68 

69 
70 
71 
71 


3 

2 

6 

5 


3o.4 

S:l 

3i.7 
3i.i 
3i.5 
33.0 
33.4 
33.8 


i3i 
3i 
33 
34 
35 
36 
37 

1 


119 

u3 
■ 14 
ii5 
116 

[56 


s 

5 

4 
4 
3 

9 


55 
56 
56 
57 
57 
57 
58 
58 
59 




191 

1 

96 

?s 

99 


1740 
174.9 

176.7 
■ 77.6 
178.5 

.81.3 


81 ,6 
81.0 
81,4 
81,8 
83.3 

Si; 


35l 
53 

53 
54 
55 
56 
57 
58 


33r.i 

33l,0 

i3i.9 
333.5 
334.7 
335i 


1C6.1 
106.5 
106.9 

107 Is 

108.3 

108.6 
109.0 
109.5 
109.9 


i3 
i4 


19.0 
19,9 

Ilia 

a4.5 
15.4 
36,3 
27.1 


09 
09 


6 

f 

3 

7 


81 
63 
84 
85 
86 
87 
88 
89 
90 


74 
75 
76 

77 
78 

SI 

81 


4 
3 

l 

8 
I 


J4.1 
34.7 
35.1 
35.5 
35.9 
36.3 
36.8 


i4i 
41 
43 
44 
45 
46 
47 

48 


il 

i3i 
i3i 
i33 
:34 
:35 
1 35 


6 
5 

i 

9 


60 
6d 
61 
6r 
61 
61 
63 
63 




o3 
04 
o5 
06 
07 

09 


lb3.3 

■83.1 
.84.0 

186.7 


84.9 
85.4 
85.8 
66.J 
66.6 

iS:! 


361 

63 
64 
65 
66 
67 
68 
69 
70 


336.5 
337.5 
338.4 
339.3 
340.3 

34l,l 

343.0 

33:8 

344.7 


Illie 

ii]!4 
1.1.8 
1.3.3 
..3.7 
114.1 


3i 
3a 
33 

36 

is 


39.0 

11:1 

3i.7 
31.6 
33.5 
34.4 
35.3 
36.3 


.3 

i3 
■4 
14 
i5 
.5 
.6 
iG 
16 


5 

6 

5 
9 


9' 

i 
u 

99 


83 
84 
85 
-6 

11 

89 
90 


4 
3 

i 

6 


38.0 
3,.S 

tl 

40.6 
41.0 

41.4 
41^3 


5i 
53 
54 
55 
56 
57 
58 

is 


130 

<4t 
.41 
.43 
144 
.45 


I 

6 
5 
4 
3 


6J 
64 

65 
65 
65 
66 
66 
&7 
67 




i3 
■4 
i5 
16 

\l 
•9 


191,3 
191.1 
193,0 
193,9 

ltd 
196.7 
197.6 
1^.5 


89.J 

90.0 
904 

f,S 

9" .7 
93." 


171 
53 

1 

78 

79 
80 


345,6 
145.5 
147,4 

148.3 
149.3 
i5o.i 

35l.O 

353.0 
353.9 
353.8 


11 5.0 
m5^ 

115.8 

1 16.3 
1 16.6 

it^S 

;;s:! 


4> 
4i 
43 
44 
45 
46 

S 


39,0 

4l.7 

4i.6 
43.5 

ti 


iS 

'9 
'9 
'9 


3 

6 
4 

! 

7 


o3 
04 
o5 
06 

oS 
09 


9" 

P 

i 

97 
99 


5 
4 
3 
3 

i 

7 


43.5 
44.0 

r. 

45.1 
45.6 
46.1 
46.5 


ibi 
61 
63 
64 
65 
66 
67 
6B 
69 


'47 
148 

\t 

i5i 

1 53 

1 53 
■ 54 


2 

6 
5 
4 

4 
3 


68 
68 
68 

69 
71 




"3 
14 
a5 
16 
17 
38 


103,9 
104,8 
305,7 
306,6 

Si 


93.4 
P.8 
94.2 
94.7 

Hi 

P.8 

97.» 


63 
B3 
84 
85 
86 

89 

90 


354.7 
355.6 
355.5 

a: 

361.0 

£1 


1104 
111. 7 

I3l'.6 


55 
53 
54 
55 
56 


46.1 
47.1 
48,.. 
48. 9 
49.8 
5^.8 
5l.7 
55.6 
53.5 
54.4 


i3 
a3 
14 
14 
14 
iS 


4 

8 

7 

5 

2 


.3 

\i 

.6 

18 
'9 


io3 
104 
<o5 
106 
106 

to8 


6 
5 
4 
3 

9 

1 


S:! 

r. 

48.6 
49 -o 
49.4 

50.7 


73 
74 

75 
76 


1 55 
■56 

•Si 

;ii 

161 
161 

i63 


i 

6 
5 
4 
3 


71 
53 

73 

74 
74 
74 

1 


3 


3i 
33 
34 
35 
36 

is 

39 
40 


3l3.0 

^;i:i 

31 5.7 
116,6 

117,5 


77.6 

99-7 
100.6 
ioi4 


391 

i 

96 

3^ 


■64i 
a6S.5 
366.5 

Si 
S1 


133.0 

ia3.4 

133.8 

114-3 

.34.7 
ii5.i 
115.5 

\ii 

ii6.e 


DiiL 


jiJ 


L«l. 


Di>l. 


Dep. 


Lai. 


Disi. 


Dep. 


L>.. 


DilL 


.SS£:. 


L»L 


Dill 


D^ 


u». 



'•r^ai TABLE II. 1 
Difference of Latitude and Departure for 26 Degrees. { 


D»l. 


Lai. 


Dep. 


Dist. 
61 

63 

63 

64 
65 
66 

67 
68 

69 

70 

71 
73 

73 
74 

77 
78 


Lat. 


Dep. 


Dist. 

121 
22 

23 

24 

25 

26 

27 
28 

?9 
3o 

i3i 

32 

33 

34 
35 
36 

37 
38 

4o 

i4i 
42 
43 
44 
45 
46 

47 
48 

i5i 

52 

53 

54 
55 
56 

57 
58 

60 

161 
62 
63 

64 
65 
66 

67 
68 

69 

70 

171 

72 

73 
74 
75 
76 
77 
78 

Z9 
80 

Dist. 


Lat. 


Dep. 

53.0 
53.5 
53.9 

54.4 
54.8 
55.2 

55.7 
56.1 
56.5 
57.0 

57.4 
57.0 
58.3 

58.7 
59.2 
59.6 
60.1 
60.5 
60.9 
61.4 


Dist. 

181 
82 
83 

84 
85 
86 

87 
88 

89 

90 

191 

92 

96 

97 
98 

99 

200 

201 
02 
o3 

04 
o5 
06 
07 
08 
09 
10 

2X1 
12 
l3 

r4 
i5 
16 

17 
18 

19 
20 

321 
22 
23 

24 
25 
26 

27 
28 

?9 
3o 

23l 
32 

33 

34 
35 
36 

37 
38 

4o 
Dist. 


Lat. 


Dep. 


Dist. 

241 
42 
43 

44 
45 
46 

47 
48 

5o 

25l 
52 

53 

54 
55 
56 

57 
58 

60 


Lat. 


Dep. 


I 

3 

3 

4 
5 
6 

I 

9 

10 


00.0 
01.8 
02.7 
o3.6 
o4.5 

o5.4 
06.3 
07.2 
08.1 
09.0 


00.4 
00.0 
01.3 
01.8 

03.3 

03. 6 
o3.i 
o3.5 
03.9 
04.4 


54 
55 
56. 

57. 
58. 

60 
61. 
62. 
63 


.8 

•7 
.6 

.5 

.4 
.3 
.3 
>i 
.0 

•9 


36.7 
27.2 
27.6 
28.1 
28.5 
28.9 

29.4 
29.8 
3o.2 
3o.7 


108 

109. 

no 

III 

112. 

ii3 

ii4< 

ii5. 

ii5. 

116. 


.8 

-7 
.6 
.5 
.3 
.2 
,1 
.0 

t 


162.7 
163.6 
164.5 
165.4 
166.3 
167.2 
168.1 
169.0 
169.0 
170.8 


79.3 
79.8 
80.2 
80.7 
81. 1 
81.5 
82.0 

82.4 
82.9 
83.3 


216.6 
217.5 

2184 
219.3 
220.2 
221. 1 
222.0 
222.9 

223.8 

224.7 


io5.6 
106.1 
106.5 
107.0 

107.4 
107.8 
108.3 
108.7 
109.2 
109.6 


II 

12 

i3 
i4 
i5 
i6 

17 
i8 

19 
30 


09.0 
10.8 
11.7 
12.6 
i3.5 

14.4 
i5.3 
16.2 

17.1 
18.0 


04.8 
o5.3 
o5.7 
06.1 
06.6 
07.0 
07.5 
07.0 
08.3 
08.8 


63 

64. 
65. 
66. 

67. 
68. 

69. 
70. 

71. 
71 • 


.8 

•7 
6 
5 

4 
3 

3 
I 


9 


3i.i 
3i.6 
32.0 

32.4 
32.9 
33.3 
33.8 
34.2 
34.6 
35.1 


117 

118 

119 

120. 

121. 

122. 

123 

124 
124 

125 


•7 
.6 

.5 

•4 
.3 
,2 
,1 
.0 

1 


171.7 
172.6 
173.5 

174.4 
175.3 
176.2 

177.1 
178.0 
178.0 
179.8 


83.7 
84.2 
84.6 
85.0 
85.5 
85.9 
86.4 
86.8 
87.2 

87.7 


225.6 

226.5 

2274 
228.3 

229.3 
33o.i 
23 1.0 
23 1.0 

232.8 

233.7 


110.0 
1 10.5 

IIO.O 

1 11.0 
III.8 
112.2 
112.7 
ii3.i 
11 3.5 
114.0 


21 
22 

23 

?4 

25 
36 

27 
28 

3o 


18.0 
19.8 
20.7 
21.6 

23.5 

33.4 
34.3 
35.3 
36.1 
37.0 


09.3 
09.6 
10. 1 
10.5 

II.O 

11.4 
II. 8 

13.3 
l3.3 


81 
83 
83 

84 
85 
86 

87 
88 

89 
90 

91 
9? 

H 
96 

98 
99 

roo 


72. 
73. 
74 
75. 
76. 

77. 
78. 

Z9' 
80. 

80. 


.8 

■7 
.6 

.5 

.4 
.3 
,2 

,1 
,0 

9 


35.5 
35.9 

36.4 
36.8 
37.3 
37.7 
38.1 
38.6 
39.0 
39.5 


126. 

127 

128 

129 

i3o 

i3i 

l32 

1 33 
1 33 
i34 


•7 
.6 

.5 

.4 
.3 
.2 
.1 
.0 

:t 


61.8 
62.2 
62.7 
63.1 
63.6 
64.0 
64.4 
64.Q 
65.3 
65.8 


180.7 
181.6 
182.5 
1 83.4 
184.3 
185.2 
186.1 
186.0 
187.8 
188.7 


88.1 
88.6 
89.0 

89.4 
89.0 

90.3 
90.7 
91.2 
91.6 
92.1 


261 
62 
63 
64 
65 
66 

% 
70 

271 

73 
73 

75 
76 
77 
78 

Z9 
80 

381 
83 
83 

84 
85 
86 

87 
88 
89 
90 

291 
91 

96 

98 
3oo 


234.6 

235.5 

2364 
337.3 

338.3 

339.1 
940.0 
340.9 
341.8 
242.7 


ii44 
1 14.9 
1 1 5.3 
115.7 
1 16.2 
1 16.6 
1 17.0 
II 7.5 
1 17.9 
1184 


3i 

32 

33 

34 
35 
36 

37 
38 

4o 


27.0 
28.8 
29.7 

3o.6 
3i.5 
33.4 
33.3 
34.3 
35.1 
36.0 


i3.6 
i4*o 
14.5 
14.9 
i5.3 
i5.8 
16.3 
16.7 
17. 1 
17.5 


81. 
83. 
83. 

84. 
85. 
86. 

87. 
88. 
89, 
89. 


8 

7 
6 

5 

4 
3 

3 
I 


9 


40.8 
4i.2 
4i.6 
42.1 
42.5 
43.0 

43.4 
43.8 

44.3 

44.7 
45.2 

45.6 
46.0 
46.5 
46.0 
47.5 
47.8 
48.2 


i35 

i36. 

1 37 

i38. 

139, 

i4o. 

i4i. 

142, 

142 

i43. 


'7 
.6 

.5 

4 
3 
.2 

I 
.0 

i 


66.2 
66.6 
67.1 
67.5 
67.9 
68.4 
68.8 
69.3 
69.7 
70.1 


189.6 
190.5 

19M 
192.3 
193.2 

194.1 
195.0 

'95-9 
196.8 

197-7 


92.5 

9?-9 
93.4 
93.8 

04.2 

95.1 

95.6 

96.0 

^96.4 


243.6 
244.5 

2454 
246.3 

247.2 
348.1 
349.0 
349.0 
35o.8 
351.7 


1 18.8 
1 19.2 
1 19.7 
1 30. 1 

I30.6 
I3I.O 
I3l4 
131.0 
133.3 
133.7 


4i 
42 
43 
44 
45 
46 

47 
48 

5o 


36.9 
37.7 
38.6 
39.5 

40.4 
41.3 

43.3 
43.1 
44.0 

44.9 


18.0 
18.4 
18.8 
19.3 
19.7 

30.3 
30.6 
31. 
31.5 
31.9 


lOI 

03 
o3 

04 
o5 
06 

07 
08 
09 
10 

III 

13 

i3 

14 
i5 
16 

17 
18 

19 

30 

Dist. 


90 

91. 

9?- 

& 

^' 
98. 


8 

7 
6 
.5 

4 
3 
3 
.1 


9 


i44. 
i45. 
i46. 

147. 
i48. 

149. 
i5o, 
i5i. 
i5i. 

l52. 


7 
6 
5 

4 
3 

2 
I 


t 


70.6 
71.0 
71.5 
71.0 
72.3 
72.8 
73.2 
73.6 

74.1 
74.5 


198.6 
199.5 
200.4 
201.3 
'202.3 
2o3.i 
204.0 
204.9 
2o5.8 
206.7 


96.0 
97.3 

97.8 

98.2 

98.6 

99.1 

99.5 

99-9 
100.4 
100.8 


352.6 

253.5 

2544 
255.3 

256.2 

257.1 
258.0 
258.0 
259.8 

260.7 


133.2 
123.6 
I24.I 

134.5 
124.9 

1254 

125.8 

126.3 

126.7 

1 27.1 


5i 

52 

53 

54 
55 
56 

57 
58 

60 
Dist 


45.8 

46.7 
47.6 
48.5 

49.4 
5o.3 

5l.3 
53.1 

53.0 
53.9 


32.4 
32.8 
33.3 
33.7 
34.1 
34.5 
35.0 

35.4 
25.9 
36.3 


99- 
100. 

lOI. 
I03. 

io3. 

io4 

io5 

106 

107 

107 


8 

.7 
6 

.5 

4 
.3 
.3 
.1 
.0 

•9 


48.7 
49.1 
49.5 
5o.o 

5o.4 
50.9 
5i.3 
5i.7 

52.2 

52.6 


i53. 

1 54 

i55. 

i56. 

157. 

1 58 

159 

160 

160 

161 


7 
6 

5 

4 
3 
.2 
.1 
.0 


75.0 

75.4 
75.8 
76.3 
76.7 
77.2 
77.6 
78.0 
78.5 
78.9 


207.6 
208.5 
209.4 
210.3 

311. 2 
212. 1 
2 1 3.0 
2 1 3.0 
214.8 
215.7 


101.3 
101.7 

103. 1 
102.6 

io3.o 
io3.5 
io3.o 
104.5 
104.8 

I05.2 


261.5 
262.4 
263.3 
264.2 
265.1 
266.0 
266.9 
267.8 
268.7 
269.6 


127.6 
128.0 
128.4 
128.0 
129.3 
129.8 
i3o.2 
i3o.6 
i3i.i 
i3i.5 


Dep. 


LaL 


Dep. 


Lat. 


Dep. 


Lat. 


Dep. 


Lat. 


Dist. 


Dep. 


Lai. 


[For 64 DegTMS. | 



3 
4 
5 
6 

5 

9 


04-5 
o5.3 
o6.a 

oe!o 
08.9 


o3 
o3 
04 
04 


T 
s 

3 
7 
6 
5 

4 
9 
4 

3 
7 

6 


63 

63 
66 
69 


55 
56 
57 

57 

58 

12 

61 
61 


4 

i 

5 

4 


38 

39 

Z 

3o 
3o 
3i 
3i 


1 


>4 
35 

II 


108 
109 

"3 
114 
114 
ii5 


8 

6 
5 
4 
3 

t 


54 
55 
55 
56 
56 

58 
58 
59 


2 

8 
3 
7 

7 
6 


81 

83 
84 
85 
86 
87 
88 
89 


-Ten 

,63.3 

T63.I 

■ 63.0 

164.8 

■ 65.7 
166.6 
,&7.5 

.68.4 
.69.3 


1?:? 

83.6 
B3.I 
83.5 
84X1 
84J 
84-9 
85,4 
85,8 
86,3 


i4i 
43 

43 
44 
45 
46 

47 

48 

t 


»i4-7 

3.6.5 

»174 

118.3 
1.9.3 


1094 
11D.8 

1.3.0 

1.3.5 


i3 

i4 
.5 
.6 

]l 
'9 


09-8 

■ lie 

■y 

.5.1 
i6.o 

;5:l 


o5 
o5 
o5 
06 
06 
07 

08 
09 


73 
74 

75 
76 

S2 


63 
64 
65 
65 
66 

a 
69 


3 

5 
4 
3 


3a 

33 

33 
33 
34 
34 
35 
35 
35 
36 


6 
5 


i3i 
3i 
33 
34 
35 
36 

s 

39 

4o 


T16 

m8 
119 

133 

]>3 

134 


6 
5 
4 
3 

3 


i 

60 
61 
61 
63 

63 
63 


5 
9 
4 

3 

7 

6 


'9' 

i 

99 


170.1 

175.9 
173.7 

'74.6 
175.5 
.764 
177.3 
178.3 


B6.7 

B 

90,8 


35l 
53 

53 
54 
55 
56 
57 
58 


333,6 

334.5 

335,4 
336.3 

138!l 

339.0 

13?:! 

i3,.7 


it4.o 
1.4.4 

ilis 

ii5.e 
..6.3 
.'6.7 
.[7.. 
117.6 
118.0 


33 

'd 

'i 
II 


S 

»i.4 
ia.3 
j3.a 
a4.i 

54.0 

35.6 

36.7 


09 

!3 

.3 


5 

4 

1 

8 
3 

7 
6 


Hi 
8, 
83 
84 
85 
86 

IS 

»9 


?5 

74 
74 
75 
76 

1? 


3 

6 
5 
4 
3 


37 

ll 

38 

% 

40 
4o 
40 


6 

5 

4 
9 


14! 
43 

43 
44 
45 
46 


136 

i>8 

;ii 

i3i 

■ 3t 

■ 33 

■ 33 



5 
4 
3 

i 


64 
64 
65 
55 
66 
66 

6B 


5 

8 
3 

7 

I 


o3 

06 

08 
09 


IK 
IRI 

183.7 
i83.5 
■84.4 
185.3 
186.3 
187.' 


9. .3 

91.7 

93., 

534 


3bl 
63 

63 
64 
65 
66 
67 

69 
70 


333,4 
134,3 
335.1 
336,1 
337.0 

336':! 

340.6 


■is:? 

:.9-4 

110.8 

I3I.7 


33 

33 
34 
35 
36 

t 


3l.3 

3i.i 
33.0 
33.9 
34.7 
35.6 


.4 
14 
i5 
.5 
.5 
16 
16 


5 
4 

S 

8 
3 

7 


1 
99 


8i 

81 
83 
83 

84 
65 
86 

11 

8q 


i 

6 
5 
4 
3 


4i 
41 
43 
43 

44 
44 
44 
45 


8 

7 
6 

5 
9 
4 


'53 

53 
54 
55 
56 
57 
58 

1 


.34 

i35 
i36 
1 37 
i38 
i39 
139 
i4o 
i4i 
143 


5 
4 
3 

1 

6 


68 

69 

7' 
73 
73 


6 
5 

1 

3 
7 
6 


i3 

14 
i5 
16 

IS 

'9 


.88.0 

■^t 

190.7 
191.6 
193.5 

IS 

195.1 
196.0 


9?.B 
961 

S3 

99.9 


17' 
73 

i 

78 
"^ 

83 

83 
84 
85 
B6 
87 
68 
89 
90 


j4i.5 

143,3 
144.1 
345.0 

149.5 


.33.0 
.33.5 

114.8 

ii5.3 
.15.8 
136.3 
.36.7 


4i 
4i 
43 
44 
45 
46 
47 

48 
t 


3(5. b 

4i.o 

J;:l 

43.7 
44.6 


'9 
'9 


6 
5 
4 

1 

8 

7 


04 
o5 
06 

08 
°9 


90 
90 

9' 

1 


i 

6 
4 
3 


46 
46 

47 

48 
4? 
49 
49 


S 

8 

7 
6 

5 

9 


63 

63 
64 
65 
66 
67 


i4J 
i44 
'45 
146 
'47 
'47 

i48 

;g 

i5i 


5 

3 

6 
5 


'4 

74 
74 

77 


5 

5 

t 
8 
3 
7 


33 
34 
35 

36 
^8 

II 


.99.6 
=01:4 

303.3 
303,1 
304.0 
304.9 


100.8 
losie 

io3.i 
io3,5 
104,0 
104,4 


350.4 

i5i.3 
353.3 
353-0 
153.9 
i54i 

3^^ 


IK 

.18.5 

.36.9 
139-1 

SI 

I3..7 


57 

53 
54 
55 

56 

ii 


4i.4 
46.3 

f.:\ 

49-" 

g:l 

5l.7 
53.6 
53.5 


j3 
34 

34 
35 

a5 

35 

j6 
36 

37 


6 
5 
4 

1 

8 


i4 
i5 
16 

18 
■9 


98 
99 

io3 
io4 
io5 
106 
106 


2 

S 

5 
4 

9 


5o 
5i 
5i 

53 
53 

53 
53 
54 
54 


4 
8 
3 
8 

7 

6 

5 


17' 

75 
76 

78 


l!>3 

■ 53 
1 54 
i55 
[55 
756 

\li 
III 


4 
3 

t 

6 
5 
4 


79 
79 

7S 

80 
81 
8t 


6 

5 

4 
9 
4 
8 
3 
7 


33 1 

3i 
33 
34 
35 
36 
37 
38 


3o5.b 

306,7 

3i3!o 
313.8 


104.9 
105,3 
io5.8 
.o6.a 
.06,7 

.o8!5 
109.0 


391 

?l 

i 

96 

3II 


360.1 

36:,' 
163.0 

363.6 

363-7 
164.6 
1655 
366.4 
a&7.3 


.31.1 
.33.6 
133.0 

133,5 

IS:S 

134.8 
1 35 J 

IM:2 


Din. 


Dep. 


Lai. 


Dep. 


Lai. 


Diit 


Dep. 


Lai. 


Ditl. 


Dep, 


Lau 


Dili 


Dep, 


Lat 


[For G3 Dignei. 



P^4*] TABLE 11. 

Difference of Latitode and Departure for 28 Degrees. 


X... 


LaL 


Dep. 


Dist. 


LaL 


Dep. 


Dist. 

131 

a3 

33 

24 

35 

36 

27 
38 

i3i 

33 

33 

34 
35 
36 

37 
38 

? 

4o 


Lat. 


Dep. 


Dist. 

181 
8a 
83 

84 
85 
86 

87 
88 

89 

9« 

191 

93 

90 

9Z 
98 

99 

300 

301 
03 

o3 

o4 
o5 

06 
07 
08 

09 

10 

311 
13 
l3 

i4 
i5 

16 

17 
18 

'9 

30 

331 
33 
33 

24 
35 
36 

27 
38 

3o 

33 1 
33 

33 

34 
35 
36 

37 
38 

40 
Dist. 


Lat. 


Dep. 


DisL 


Lat. 


Dep. 


I 
a 
3 

4 
5 
6 

7 
8 

9 

lO 


00.9 
01.8 
oa.6 
o3.5 

04.4 
o5.3 
o6.a 
07.1 
07.0 
o8.« 


00.5 
00.9 

01.4 
01 .0 

oa.5 
oa.8 
o3.3 
o3.8 
04. a 

04.7 


61 
63 
63 

64 
65 
66 

67 
68 

69 
70 


53.9 

54.7 
55.6 
56.5 

57.4 
58.3 
59.3 
60.0 
60.9 
61.8 


38.6 
39.1 
39.6 
3o.o 
3o.5 
3i.o 
3i.5 
31.9 
33.4 
33.9 


106.8 
107.7 
108.6 
109.5 
no. 4 
III. 3 
112. 1 
ii3.o 
113.9 
114.8 


56.8 
57.3 
57.7 
58.3 
58.7 
59.3 
59.6 
60.1 
60.6 
61.0 


159.8 

160.7 
161.6 
163.5 
i63.3 
164.2 
i65.i 
166.0 
166.9 
167.8 


85.0 

854 
85-9 

86.4 
86.9 
87.3 
87.8 
88.3 
88.7 
89.3 


a4i 
4a 
43 
44 
45 
^ 
4l 
48 

t 

a5i 

53 

53 

54 
55 
56 

57 
58 

60 


313.8 

a 1 3.7 
31 4.6 
3 1 5.4 
316.3 
317.3 
318.1 
319.0 
319.9 
330.7 

3a 1.6 

333.5 

3334 
334.3 

335.3 
336.0 

3a6.9 

337.8 

2a8.7 
339.6 


ii3.i 
1 1 3.6 
114.1 
ii4^ 
1 1 5.0 
11 5.5 
116.0 

1164 
116.9 

1174 


II 
la 
i3 

i4 
i5 
i6 

17 
i8 

19 
ao 


09.7 
10.6 
II. 5 
ia.4 
i3.a 

i4-i 
i5.o 
15.9 
16.8 
17.7 


o5.a 
o5.6 
06. 1 
06.6 
07.0 
07.5 
08,0 
08.5 
08.9 
09.4 


71 
72 
73 
74 
75 
76 
77 
78 

Z9 
80 

81 
83 
83 

84 
85 
86 

87 
88 

89 
9" 

91 
9? 

% 
t 

9Z 
98 

99 
100 

lOI 

03 
o3 

04 
o5 
06 
07 
08 
09 
10 

III 
la 
i3 

i4 
i5 
16 

17 
18 

'9 

30 

Dist. 


6a. 7 
63.6 
64.5 
65.3 
66.3 
67.1 
68.0 
68.9 
69.8 
70.6 


33.3 
33.8 
34.3 

34.7 
35.3 

35.7 
36.1 
36.6 

37.1 
37.6 


ii5.7 
116.5 

117.4 
118.3 
119. 3 

130.I 
131. 
131.8 

133.7 

133.6 


61.5 
63.0 
6a .4 
63.9 

63.4 
63.8 
64.3 
64.8 
65.3 
65.7 


168.6 
169.5 
170.4 
171.3 
173.3 
173.1 
173.0 
174.8 

175.7 
176.6 


89.7 
90.1 
90.6 
91. 1 
91.5 
93.0 
93.5 
93.0 

934 
93.9 


117.8 
118.3 
1 18.8 
119.3 
119.7 
iao.3 
130.7 
lai.i 

131.6 

laa.i 


ai 
aa 

33 

24 
a5 
a6 

27 
a8 

3o 


18.5 

19.4 
ao.3 
ai.a 
aa.i 
a3.o 
a3.8 

24.7 
25.6 

a6.5 


09.0 
10.3 
10.8 
II. 3 
11.7 

13.3 
13.7 

i3.i 
i3.6 
i4.i 


71.5 

72.4 
73.3 
74.2 
75.1 

^1 

70.0 

77.7 
78.6 
79.5 


38. 
38.5 
39.0 
39.4 

^'% 
40.4 

4o.8 
4i.3 
4i.8 
42.3 


i4i 
42 
43 

44 
45 
46 

47 
48 

t 

i5i 

53 

53 

54 
55 
56 

57 
58 

60 
161 

63 

63 

64 
65 
66 

67 
68 

69 
70 


134.5 

135.4 
136.3 
137. 1 
138.0 
138.9 
139.8 
i3o.7 
i3i.6 
i33.4 


66.3 

66.7 
67.1 
67.6 
68.1 
68.5 
69.0 
69.5 
70.0 
70.4 


177.5 
1784 
179.3 
180.1 
181.0 
181.9 
i8a.8 
183.7 
184.5 
i854 


94.4 
94.8 
95.3 
95.8 
96.3 

96.7 
97.3 

97.7 
98.1 

g8.6 


361 
63 
63 
64 
65 
66 

68 

69 

70 

271 
72 
73 
74 
75 
76 
77 
78 

Z9 
80 


33o4 
33 1.3 
333.3 
333.1 
a34.o 
334.9 
335.7 
336.6 
237.5 
3384 

339.3 
340.3 
a4i.o 
241.9 
242.8 
243.7 
244.6 
245.5 
246.3 
2472 


iaa.5 

133.0 

133.5 
133.9 
1244 
124.9 
135.3 
125.8 
136.3 
126.8 


3i 
3a 
33 

34 
35 
36 

37 
38 

39 
40 


27.4 
a8.3 
39.1 
3o.o 
30.9 
3i.8 
3a.7 
33.6 

34.4 
35.3 


i4.6 
i5.o 
i5.5 
16.0 
16.4 
16.9 

17-4 
17.8 
18.3 
18.8 


80.3 
81.3 
83.1 
83. 
83.9 
84.8 
85.6 
86.5 

87.4 
88.3 


42.7 
43.3 

43.7 
44.1 
44.6 
45.1 
45.5 
46. 
46.5 
46.9 


133.3 
134.3 
i35.i 
i36.o 
i36.9 
137.7 
i38.6 
139.5 

i4o.4 
i4i.3 


70.9 
71.4 
71.8 
73.3 
73.8 
73.3 

73.7 
74. a 

74.6 

75.1 


186.3 
187.3 
188.1 
189.0 
189.8 
190.7 
1 91. 6 
193.5 

1934 
194a 


99.1 
99.5 

lOO.O 

100.5 
100.9 
ioi4 

lOI.O 
I03.3 

1 03 .8 
io3.3 


137.3 

137.7 

138.3 

ia8.6 
139.1 
139.6 
i3o.o 
i3o.5 
i3i.o 
i3i.5 


4i 
42 
43 
44 
45 
46 
4i 
48 

t 


36.3 
37.1 
38. 
38.8 
39.7 
4o.6 
4i.5 

42.4 
43.3 

44.1 


19.3 
19.7 
ao.3 
30.7 

31. 1 
31 .6 
33.1 
33.5 
33.0 
33.5 


89.3 
90.1 
90.9 
91.8 
93.7 
93.6 
94.5 

95.4 
96.3 

97.1 


47.4 

47-9 
48.4 
48.8 
49.3 
49.8 
5o.3 
5o.7 

5l.3 

5i.6 


143.2 
143.0 
143.9 
144.8 

145.7 
146.6 

147.5 
148.3 
149.2 
i5o.i 


75.6 
76.1 
76.5 
77.0 
77.5 

77.9 
78.4 
78.0 
79.3 
79.8 

80.3 
80.7 
81. a 
81.7 
8a. 3 
83.6 
83.1 
83.6 
84.0 
84.5 


195.1 
196.0 
196.0 
197.8 
198.7 
199.5 
aoo.4 

301.3 
303.a 

ao3.i 


io3.8 
104.2 

104.7 
io5.2 

io5.6 

106.1 

106.6 

107.0 

107.5 

108.0 


381 
83 
83 

84 
85 
86 

87 
88 

89 

90 

391 


248.1 
249.0 
349.0 
35o.8 
35 1. 6 

353.5 

3534 
354.3 

355.3 

356.1 

a 56.9 
357.8 
358.7 
359.6 
360.5 

a6i4 
363. a 
a63.i 
364.0 
264.9 


i3i.9 

1 334 
133.9 
133.3 
1 33.8 
134.3 

134.7 
135.3 

135.7 

1 36. 1 


5i 
5a 
53 

54 
55 
56 

57 
58 

60 


45.0 
45.9 
46.8 

47.7 
48.6 

49.4 
5o.3 

5l.3 
53.1 

53.0 


33.9 
24.4 
24.9 

25.4 
35.8 
36.3 
36.8 

37.3 

37.7 
38.3 


98.0 
98.0 

99.8 
100.7 
101.5 

10a. 4 
io3.3 
104.2 
io5.i 
106.0 


53.1 

53.6 
53.1 
53.5 
54.0 
54.5 

54.9 
55.4 
55.9 
56.3 


171 
72 
73 

75 
76 

77 
78 

29 

80 


i5i.o 
i5i.9 
i53.7 
i53.6 
i54.5 

i55.4 
i56.3 
157.3 
i58.o 
i58.9 


304.0 
304.8 
3o5.7 
306.6 
307.5 

3o84 
309.3 

310.I 
31 1.0 
ail.9 


108.4 
108.9 
109.4 
109.0 
iio3 
110.8 
1 1 1.3 
1 1 1.7 

1 1 2.3 
112.7 


1 36.6 
1 37. 1 
137.6 
i38.o 
i38.5 
139.0 

1394 
139.0 

i4o4 
140.8 


Dist. 


Dep. 


Lat. 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 


^ [For 62 Degrees. | 



L 



3 

4 
5 
6 

9 


00.9 

o3.5 

06. r 

07.0 


o3 
o3 
04 
04 


T 

5 

3 

9 

4 


-6F 
61 
53 
64 
65 
66 

&7 
68 
69 

70 


53.4 
54.3 
55.1 
56.0 
56.9 
57.7 
58.6 

g:l 

61.1 


I? 

3o.5 
3i.o 
3,. 5 
3i.o 
33.5 
33.0 
33.5 
33.9 


93 

94 
j5 

96 
38 


106.7 
107-6 
108.5 
■09.3 

>i3.7 


58 

1 

60 
6. 
61 
69 
61 
63 




TbT 
81 

83 
84 
85 
86 
87 
88 
89 
90 


i58.3 
.59.9 
160.1 
160.0 

i6,i 

.69.7 

163.6 

;gl 


87.8 
88.9 
88.7 
89.9 
89.7 
90.9 
90.7 

i:i 

99.. 


147 
49 
43 
44 
45 
46 

47 

48 

g 


ill:? 

ai3.4 
a. 4.3 
9i5.a 
916.0 

918,7 


77^8 
117,3 

118,8 

1,9,3 

119,7 


i3 

t4 
i5 
i6 

i8 
'9 


SI 

11.4 

I3:! 
i4.o 

;^:? 

16.6 

17.5 


Ob 

o5 
06 
06 

i 

08 
09 
09 


8 

3 
8 
3 
8 

7 

7 


71 

21 


63.0 
63.8 
64.7 
65.6 

66.5 
67.3 

69!' 
70.0 


34.4 
34.9 
35.4 
35.9 
36.4 
36.8 
37.3 
37.8 
38.3 
38.8 


1J1 

39 

33 

34 
35 
36 

u 

39 

4o 


114.6 

\li 

M«.0 
l.J.S 

\T.i 

139.4 


64 
64 
65 
65 
65 
66 
66 
67 
67 




191 

1 

99 


,»7.. 

;ls:i 

'Si 

I73.a 
174.0 

nil 


93.6 
96.0 

97.0 


95l 

53 

53 
54 
55 
56 

U 


9.9,5 

9 504 
39.. 3 

933'o 
193.9 
994.S 

■S 

997.4 


iii:; 

ia3,e 
■ 14.1 
134-6 

195.1 

.95.6 

136-1 


>3 


IH.4 
19. J 

1..9 

111 

J5.4 
j6.j 


I3 

.3 
14 

t4 


7 
6 
6 
6 
5 
5 
5 
5 

3 

9 
4 


81 
81 
83 
84 
85 
86 

li 

89 
90 


B 

74-3 

75.3 
76. [ 

77. 8 
78.7 


39.3 

35.8 
40.3 
40.7 

41.9 

4[.7 

43. J 

43.7 
43.1 
43.6 


i4i 
4» 
43 

44 
45 
46 

% 


193.3 
114-9 
195.1 

195.5 

196.6 

197.7 
138.6 

199.4 

.35.3 

l3l.9 


68 

1 

71 
7J 




o3 

04 
oS 
06 

09 


B 

178.4 
,79.3 
.80.9 
181.0 

;l;:i 

i83,7 


97-1 

,S:3 

100.8 
.0..3 
.o,.8 


9b 1 
69 
63 
64 
65 
66 

69 


998-3 

330.9 

33. 2 
939.6 

333.5 
334,4 
935-3 
i36i 


iaS.5 
137.0 

138.0 

138.5 
199.0 

.99.4 

139-9 
i3o,4 
■ 3o.9 


Ji 

33 

li 

36 
37 
38 
39 
4o 


16 '0 
,8.9 

31.5 
3j.4 
33. a 

34.1 
35.0 


.5 
i5 
16 

16 

'7 

;s 

18 


9' 
93 
93 

E 

99 


81.3 

81. a 
83. [ 
84-0 
84.8 
85.7 
86.6 
87.5 


44.1 
44.6 
45.1 
45.6 
46.1 
46.5 

tt 

48.0 
48.5 


.51 

59 

53 
54 
55 
56 

li 


.39.9 

133.8 

i34.7 
■35.6 
136.4 


11 

74 
74 

75 
75 
76 
76 

77 




\l 
.4 
i5 
16 

•:, 

'9 


.84.5 
■ 854 
.B6.3 
.87.9 
188.0 
188.0 
189.5 
190.7 
.91.5 
.99.4 


I09ii 

io3.3 
.03.7 
104.9 
104.7 

.05.9 

.06^7 


73 

74 
2? 


337-0 

'^% 
939.6 
340.5 
94.4 

943.3 
343.. 

944/1 
344-9 


i3,,9 

.39.4 
133.8 
i33,3 
.33.8 
1343 
■ 34,8 
i35.3 
i35,7 


4i 

45 

43 
44 
45 
46 

s 


U:t 

4i.J 
4j.o 
41.9 
43.7 


>9 

33 

a3 

34 


9 

4 
8 

3 
8 
3 
8 
3 
8 


o3 

04 
05 

06 

08 
09 


89.9 
90.1 
91.0 
91 .8 

III 


S:3 

59.8 
53.3 


63 
61 

66 
67 
68 
69 


.40.8 
14..7 
.49.6 
143.4 
.44.3 
145.9 
.46.1 
146.0 
.47.6 
148.7 


79 

80 
81 
81 
81 




93 
94 
a5 

96 


193.3 
i94.a 

.95.0 

\& 

'it 


.08.. 
108.6 
109.1 
109.6 

110^5 

.1.I5 


98. 

8a 
83 
84 
85 
86 

u 

89 


945.8 

946-6 
347.5 
9484 
949.3 

350-l 
95.-0 

95.-9 

953,8 

953,6 


i36.7 
.37.9 

.38.7 
.40.6 


ii 
5i 
53 
54 
55 
56 

S 


44. t. 
45.5 
46.4 
47-1 

48.1 

1? 

5, .6 
5s. 5 


a5 

35 
36 

36 

37 

98 

98 

»9 


7 
7 
6 
6 


',3 

i4 
i5 
16 

18 
'9 


99-7 

104. 1 

loS.o 


54.3 
54. 8 
55.3 

55.8 
56.9 
56.7 


79 
73 

It 

76 
78 


.49.6 
isS.4 
i5i.3 

159.9 

■ 53.1 

.53.9 
.54.6 
i55.7 
i56.6 
■57.4 


83 

83 
83 
84 

!^ 

85 
86 
86 
87 




93. 

3i 
33 
34 
35 
36 
37 
38 


Ei 

ao4.7 
905.5 
ao6.4 
307.3 

30B.3 

909.9 


Iia.5 
.i3.o 
113.4 

\',ii 

115-9 

116.4 


991 

9' 

P 


954.5 
355.4 
956,3 

\l° 

359I 
360.5 
96.. 5 
363.4 


.41^6 
.49.0 
.49.5 
i43/> 
.43.5 
144.0 
.443 
145.0 
i454 


n.. 


D.p. 


LaL 


Di» 


Dep. 


Ul 


Did 


Dap. 


L 




DUL 


Dtp. 


LaL 


Diti 


Dap. 


Lat. 



Pace 46] 



TABLE II 
Difference of Latitude and Departure for 30 Degrees. 



list. 
I 

2 

3 

.4 
5 
6 

7 
8 

9 

lO 

II 

12 

i3 

14 
i5 
i6 

17 
i8 

19 

31 
22 
23 

24 
25 
26 
27 
28 
29 

3o 
IT 

32 

33 
34 
35 
36 

37 
38 
39 
4o 

4i 

42 

43 
44 
45 
46 

47 
48 

1 

5i 

52 

53 

54 
55 
56 

57 
58 

6o 
Dist. 



Lat 

00.9 
01.7 
02.6 
o3.5 
04.3 
o5.2 
06.1 
06.9 
07.8 
08.7 

09.5 

[0.4 
1.3 

[2.1 

[3.0 
[3.9 

14.7 
[5.6 
16.5 
t7.3 

[8.2 
[9.1 
19.0 
20.8 
21.7 

22.5 

23.4 
24.2 

25.1 

26.0 

"2"0" 

27.7 
28.6 

29.4 

3o.3 

3l.2 
32.0 

32.9 
33.8 
34.6 

35.5 
36.4 
37.2 
38.1 
39.0 
39.8 
40.7 
4i.6 

42.4 
43.3 

44.2 
45.0 
45.9 
46.8 
47.6 
48.5 

49.4 
5o.2 
5i,i 

52.0 

Pep. 



Dep. 



00.5 
01. o 
01.5 
02.0 
02.5 
o3.o 
o3.5 
04.0 
04.5 
o5.o 



o5.5 
06.0 
06.5 
07.0 
07.5 
08.0 
08.5 
09.0 
09.5 

[O.O 



10.5 
i.o 
1.5 

[2.0 
2.5 

[3.0 
[3.5 
[4.0 
[4.5 
[5.0 



[5.5 
;6.o 
[6.5 
17.0 
[7.5 
[8.0 
18.5 
[9.0 
[9.5 
20.0 



20.5 
21.0 
21.5 
22.0 
22.5 
23.0 
23.5 
24.0 
24.5 

25.0 



25.5 
26.0 
26.5 
27.0 
27.5 
28.0 
28.5 
29.0 
29.5 
3o-.o 



61 
62 
63 

64 
65 
66 

67 
68 

69 
70 



Dist. Lat. 



71 
72 
73 
74 
75 
76 
77 
78 

80 



81 
82 
83 

84 
85 
86 

87 
88 

89 
90 



Lat. 



91 

93 

99 

100 



lOI 

02 
o3 

04 
o5 
06 
07 
08 
09 
10 



III 
i^ 
i3 

i4 
i5 
16 

17 
18 

19 
20 



52.8 
53.7 
54.6 

55.4 
56.3 
57.2 
58. o 
58.9 
59.8 
60.6 



61.5 

62/4 
63.2 

64.1 
65.0 
65.8 
66.7 
67.5 
68.4 
69.3 



70.1 
71.0 
71.9 

72.7 
73.6 
74.5 
75.3 
76.2 

77.1 
77.9 



Dep. 



3o.5 
3i.o 
3i.5 
32 .0 
32.5 
33.0 
33.5 
34.0 
34.5 
35.0 



35.5 
36.0 
36.5 
37.0 
37.5 
38 .0 
38.5 
39.0 
39.5 
4o.o 



78.8 

79-7 
80.5 

81.4 
82.3 
83.1 
84.0 
84.9 
85.7 
86.6 



87.5 
88.3 
89.2 
90.1 
90.0 
91.8 
92.7 
93.5 

94.4 
95.3 



40.5 
4i.o 
4i.5 
42.0 
42.5 
43.0 
43.5 
44.0 
44.5 
45.0 



Dist. 



45.5 
46.0 
46.5 

47 -o 
47.5 
48.0 
48.5 
49.0 
49.5 
5o.o 



Dist. 



96.1 
97.0 

97.9 
98.7 
99.6 
100.5 
I0I.3 
102.2 
io3.i 
103.9 



5o.5 
5i.o 
5i.5 
52.0 
52.5 
53.0 
53.5 
54.0 
54.5 
55.0 



Dep. 



55.5 
56. o 
56.5 
57.0 
57.5 
58. o 
58.5 
59.0 
59.5 
60.0 



121 
22 

23 

M 

25 

26 
27 
28 

§2 



i3i 

32 

33 

34 
35 
36 

37 
38 

4o 



i4i 
42 
43 
44 
45 
46 

47 
48 



i5i 

52 

53 

54 
55 
56 

57 
58 



Lat. 



161 
62 
63 

64 
65 
66 

67 
68 

69 

70 



171 
72 

73 
74 
75 
76 

77 
78 

Z9 
80 



Lat. 



104.8 
105.7 
106.5 

107.4 
108.3 
109. 1 
iio.o 
ifo.9 
III. 7 
112. 6 



Dep. 



ii?.4 
114.3 

Il5.2 

116.0 
116. 9 
117.8 
118.6 
119. 5 

120.4 
121. 2 



122.1 

123. o 

123.8 

124.7 
125.6 

126.4 
127.3 
128.2 
129.0 
129.9 



60.5 
61.0 
61.5 
62.0 
62.5 
63. o 
63.5 
64.0 
64.5 
65. o 



65.5 
66.0 
66.5 
67.0 
67.5 
68.0 
68.5 
69.0 
69.5 
70.0 



Dist. 



70.5 
71.0 
71.5 
72.0 
72.5 
73.0 
73.5 
74.0 
74.5 
75.0 



i3o.8 
i3i.6 
i32.5 

i33.4 
i34.2 
i35.i 
i36.o 
i36.8 
137.7 
i38.6 



Dist. 



139.4 
i4o.3 
i4i.a 
i4a.o 
142.9 
143.8 
144.6 
145.5 
146.4 
147.2 



148.1 
149.0 
149.8 
i5o.7 
i5i.6 
i52.4 
i53.3 
i54.2 
i55.o 
155.9 



75.5 
76.0 
76.5 
77.0 
77.5 
78.0 
78.5 
79.0 
79.5 
80.0 



80.5 
81.0 
81.5 
82.0 
82.5 
83. o 
83.5 
84.0 
84.5 
85.0 



Dep. Lat. 



85.5 
86.0 
86.5 
87.0 
87.5 
88.0 
88.5 
89.0 
89.5 
90.0 



181 
82 
83 

84 
85 
86 

87 
88 

89 
90 



Lat. 



211 
12 

i3 

i4 
i5 
16 

17 
18 

19 

20 



221 
22 

23 

24 

25 

26 

27 
28 



23l 
32 

33 

34 
35 
36 

37 
38 

39 
40 



Dist. 



56.8 
57.6 
58.5 
59.3 
60.2 
61. 1 
61.9 
62.8 

63.7 
64.5 



65.4 
66.3 
67.1 
68.0 
68.9 
69.7 
70.6 
71.5 
72.3 
73.2 



74.1 

74.9 
75.8 

76.7 
77.5 

78.4 
79.3 
80.1 
81.0 
81.9 



82.7 
83.6 
84.5 
85.3 
86.2 
87.1 
87.Q 
88.8 
89.7 
90.5 



91.4 
92.3 
93.1 
94.0 

94.9 
95.7 

96.6 

97.5 

98.3 

99.2 



i 



200.1 

200. 

201 

202.6 

2o3.5 

204.4 
2o5.a 
206.1 
207.0 
207.8 



Dep. 



90.5 
91.0 
91.5 
92.0 
92.5 
93.0 
93.5 
94.0 
94.5 
95.0 



Dep. I Dist.) Lat. 



95.5 
96.0 
96.5 
97.0 

97.5 
98.0 
98.5 
99.0 
99.5 
00.0 



00.5 
01. o 
01.5 
02.0 
02.5 
o3.o 
o3.5 
04.0 
04.5 
o5.o 



o5.5 
06.0 
06.5 
07.0 
07.5 
08.0 
08.5 
09.0 
09.5 
10.0 



10.5 
1 1.0 
1 1.5 
12.0 
12.5 
i3.o 
i3.5 
i4.o 
14.5 
1 5.0 



1 5.5 
16.0 
16.5 
17.0 
17.5 
18.0 
18.5 
19.0 
19.5 
20.0 



241 
42 
43 

44 
45 
46 

47 
48 



25l 
52 

53 

54 
55 
56 

57 
58 



261 
62 
63 
64 
65 
66 

67 
68 

69 

70 



Lat. 



271 
72 
73 
74 
75 
76 

77 
78 

Z9 
80 



281 
82 
83 

84 
85 
86 

87 
88 

89 
90 



291 

96 

9Z 
98 

3oo 



208.7 
309.6 
210.4 
211.3 
212.2 
21 3.0 

2l3 

214 
2 1 5.6 
216.5 



i 



217-4 
218.2 
219.1 
220.0 
220.8 
221.7 
222.6 
223.4 
224.3 

225.2 



226.0 
226.0 
227.0 
228.6 
229.5 

23o4 
23 1. 2 
23a. I 
233.0 
233.8 



Dist 



234.7 
235.6 

236.4 
237.3 

238.2 

239.0 
239.9 

240.8 

241.6 
a4a.5 



243.4 
244.2 
245.1 
246.0 
246.8 

347.7 
348.5 

249.4 
35o.3 

35l.I 



352.0 

252.9 
253.7 

254.6 

255.5 
256.3 
257.2 
258.1 
258.0 
259.8 



Dep. 



Dep. 



20.5 
21.0 

21.5 

22.0 

22.5 
23.0 

23.5 
a4.o 
24.5 
25.0 



25.5 
26.0 
26.5 
1*7.0 
27.5 
aS.o 
28.5 
29.0 
29.5 
3o.o 



3o.5 
3i.o 
3i.5 
32.0 
32.5 
33.0 
33.5 
34.0 
34.5 
35.0 



35.5 
36.0 
36.5 
37.0 
37.5 
38.0 
38.5 
39.0 
39.5 
4o.o 



40.5 
4i.o 
41.5 
42.0 
42.5 
43.0 
43.5 
44.0 
44.5 
45.0 



45.5 
46.0 
46.5 
47.0 
47.5 
48.0 
48.5 
49*0 
49.5 
5o.o 



Lat. 



[For 60 Dmgs—, 



TABLE II. [r««M7 
Difference of Latitude and Departure for 31 Degrees. 


Dist. 


Lat 


Dep. 


Dist. 

61 
62 
63 

64 
65 
66 

67 
68 
69 
70 

71 
72 

73 

74 

75 

76 

77 
78 

Z9 
80 


Lat. 


Dep. 


Dist. 

121 
22 

23 

24 

25 
26 

27 
38 

L^ 

i3i 

33 

33 

34 
35 
36 

37 
38 

59 
40 

i4i 
42 
43 
44 
45 
46 

47 
48 

i5i 

52 

53 

54 
55 
56 

57 
58 

161 

.62 

63 

64 
65 
66 

67 
68 
69 

70 

171 

72 

73 
74 
75 
76 

77 
78 

Z9 
80 

Dist. 


Lat. 


Dep. 


Dist. 

181 
82 
83 

84 
85 
86 

87 
88 

89 

90 

191 

93 

99 

200 

201 
02 
o3 
.04 
o5 
06 
07 
08 
09 
10 

311 
12 
l3 

i4 
i5 
16 

17 
18 

^9 
20 

221 
22 

23 

24 

25 

26 

27 
28 

?9 
3o 

23l 
32 

33 

34 
35 
36 

37 
38 

4o 
Dist. 


Lat. 


Dep. 


Dist. 

241 
42 
43 
44 
45 
46 

47 
48 

5o 

25l 
52 

53 

54 
55 
56 

5.7 
58 

261 
62 

63 

64 
65 
66 

67 
68 

69 

70 

271 
72 
73 
74 
75 
76 

77 
78 

Z9 
80 

281 
82 
83 

84 
85 
86 

87 
88 

89 

90 


Lat. 


Dep. 


I 

2 

3 
4 
5 
6 

7 
8 

9 

lO 


00.9 
01.7 
02.6 

o3.4 
04.3 
o5.i 
06.0 
06.9 
07.7 
08.6 


00.5 
01. 
01.5 
oa.i 
02.6 
o3.i 
o3.6 
04.1 
04.6 
o5.2 

o5.7 
06.2 
06.7 
07.2 
07.7 
08.2 
08.8 
09.3 
09.8 
10.3 


52.3 
53.1 
54.0 
54.9 
55.7 
56.6 

57.4 
58.3 
59.1 
60.0 


3i.4 
3i.9 

32.4 
33.0 
33.5 
34.0 
34.5 
35.0 
35.5 
36.1 


io3.7 
104.6 

105.4 
106.3 
107. 1 
108.0 
108.9 

109.7 
no. 6 
III. 4 


62.3 
62.8 
63.3 
63.9 
64.4 
64.9 
65.4 
65.9 

66.4 
67.0 

67.5 
68.0 
68.5 
69.0 
69.5 
70.0 
70.6 
71.1 
71.6 
72.1 


i55.i 
i56.o 
156.9 

157.7 
158.6 

159.4 
160.3 
161. 1 
162.0 
162.9 


93.3 
93.7 
94.3 
94.8 
95.3 
95.8 
96.3 
96.8 
97.3 
97.9 


206.6 

2074 
208.3 
209.1 
210.0 
210.9 
211.7 
212.6 
213.4 
214.3 


124.1 , 
124.6 

125.2 
125.7 
126.2 
126.7 
127.2 
127.7 
128.2 
128.8 


II 

12 

i3 

i4 
i5 
i6 

17 
i8 

>9 

20 

21 
22 
23 

24 
25 
26 
27 
28 

12 

3i 

32 

33 

34 
35 
36 

37 
38 

^9 
40 

4i 
42 

43 
44 
45 
46 

47 
48 

49 
5o 

5i 

52 

53 

54 
55 
56 

57 
58 

60 
Dist. 


09.4 
10.3 
II. I 

13. 
12.9 

i3.7 
i4.6 
i5.4 
16.3 
17. 1 


60.9 
61.7 
62,6 
63.4 
64.3 
65.1 
66.0 
66.9 
67.7 
68.6 


36.6 
37.1 
37.6 
38.1 
38.6 
39.1 
39.7 
4o.2 
40.7 

41.2 

41.7 

42.2 

42.7 
43.3 
43.8 

44.3 
44.8 
45.3 
45.8 
46.4 
46.9 
47.4 

47-9 
48.4 
48.9 

49.4 
5o.o 
5o.5 
5i.o 
5i.5 


112. 3 
ii3.i 
114.0 
114.9 
115.7 
116.6 

II7-4 
118.3 
119.1 
120.0 


163.7 
164.6 
i65.4 
166.3 
167.1 
168.0 
168.9 
169.7 
170.6 
17M 


98.4 
98.9 

99-4 

99-9 
100.4 
100.0 
101.5 
102.0 
102.5 
io3.o 


2l5.I 

216.0 
216.9 

217.7 
218.6 

219.4 
220.3 
221. 1 
322.0 
222.9 

223.7 
224.6 

225.4 
226.3 
227.1 
238.0 
228.9 
229.7 
23o.6 
23 1. 4 


129.3 
129.8 

i3o.3 
i3o.8 
i3i.3 
i3i.8 

1 32.4 
i32.9 

1 33.4 
133.9 


18.0 
18.9 
19.7 
ao.6 
21.4 

22.3 
33.1 

24.0 
24.9 

25.7 


10.8 
II.3 
11.8 

13.4 

12.9 

i3.4 
i3.9 

i4.4 

\s\t 

16.0 
16.5 
17.0 
17.5 
18.0 
18.5 

19.6 
30. 1 
20.6 

21. 1 
21.6 
2;t.i 
22.7 

23.2 

23.7 
24.2 

24.7 

25.2 

25.8 


81 
82 
83 

84 
85 
86 

87 
88 

89 
90 
91 

93 

99 

100 

lOI 

02 
o3 
o4 
o5 
06 

07 
08 
09 
10 

III 
12 
i3 

i4 
i5 
16 

17 
18 

^9 
20 

Dist. 


69.4 
70.3 
71. 1 
72.0 
72.9 

73.7 
74.6 

75.4 
76.3 

77.1 


120.9 
121.7 

133.6 

133.4 
134.3 

135.1 

126.0 
126.9 

127.7 
128.6 


72.6 
73.1 

73.7 
74.2 

74.7 

75.2 

75.7 
76.2 
76.7 
77.3 


172.3 
173.1 
174.0 

174.9 
175.7 
176.6 

177.4 
178.3 

179.1 
180.0 


io3.5 
104.0 
104.6 
io5.i 
io5.6 
106.1 
106.6 
107. 1 
107.6 
108.2 


i34.4 

134.9 
i35.5 
i36.o 
i36.5 
137.0 
137.5 
i38.o 
1 38.5 
139.1 


26.6 

27.4 

28.3 

29.1 
3o.o 
30.9 
3i.7 
32.6 
33.4 
34.3 


78.0 
78.9 
79-7 
80.6 

81.4 
82.3 
83.1 
84.0 

84.9 
85.7 


139.4 

i3o.3 
i3i.i 

l33.0 

i32.9 
i33.7 
1 34. 6 
i35.4 
i36.3 
137.1 


77.8 
78.3 
78.8 

79-3 
79.8 
80.3 
80.9 

81.4 
81.9 
82.4 


180.9 
181.7 
182.6 
183.4 
184.3 
i85.i 
186.0 
186.9 

187.7 
188.6 


108.7 
109.2 
109.7 
110.2 
110.7 
i;i.2 
1 1 1.8 
112.3 

ii2.a 

ii3.3 


232.3 

233.1 
334.0 
234.9 
235.7 
236.6 
237.4 
238.3 
239.1 
240.0 


139.6 
i4o.i 
i4o.6 

i4i.i 
i4i.6 
142.2 
142.7 
143.2 
143.7 
144.2 


35.1 
36. 
36.9 
37.7 
38.6 

39^4 
4o.3 

4i.i 
43.0 

42.9 

43.7 
44.6 

45.4 
46.3 

47-1 
48.0 

48.9 

49.7 
5o.6 

5i.4 
Dep. 


86.6 

87.4 
88.3 
89.1 
90.0 
90.9 
91.7 
92.6 

93.4 
94.3 


52.0 
52.5 
53.0 
53.6 

54.1 
54.6 
55.1 
55.6 
56.1 
56.7 


i38.o 
i38.9 

139.7 
140.6 

141.4 
142.3 
143. 1 
144.0 

144.9 
145.7 


82.9 

83.4 
84.0 
84.5 
85. 
85.5 
86.0 
86.5 
87.0 
87.6 


189.4 
190.3 
191. 1 
192.0 
192.9 

194.6 

195.4 
196.3 
197.1 


ii3.8 

1 14.3 
114.9 
ii5.4 
115.9 

116,4 
116.9 

1 17.4 
1 17.0 
118.5 


240.9 

241.7 
242.6 

243.4 
344.3 
245.1 
246.0 
246.9 

247.7 
248.6 


144.7 
145.2 

145.8 

146.3 

146.8 

147.3 

147.8 
148.3 
148.8 

149.4 


26.3 
26.8 
27.3 
27.8 

28.3 
28.8 
29.4 

29.9 

3o.4 
30.9 


95.1 
96.0 
96.9 

97.7 
98.6 

99-4 
100.3 

lOI .1 

102.0 
102.9 


57.2 

57.7 
58.2 

58.7 

59.2 

59.7 

60.3 

60.8 

61.3 

61.8 


i46.6 

147.4 
i48.3 

149 -I 
i5o.o 
i5o.9 
i5i.7 
i52.6 

1 53. 4 
i54.3 


88.1 
88.6 
89.1 
89.6 

90. T 
90.6 
91 .2 
91.7 
92.2 
92.7 


198.0 
198.9 
199.7 
200.6 
201.4 
20^.3 
2o3.i 
204.0 
204.9 
2o5.7 


1190 
1 1 9.5 
120.0 
120.5 

1 21.0 
1 21.5 

122. 1 
122.6 

I 23. 1 

123.6 


291 

96 
98 

3oo 
Dist. 


249.4 
25o.3 

25l.2 
252.0 

252.9 

253.7 
254^6 

255.4 
256.3 
257.1 


149.9 
i!>o4 
1 50.9 

i5i.4 
i5i.9 
i52.5 
i53.o 
1 53.5 
1 54.0 
1 54.5 


Lat. 


Dep. 


Lat. 


Dep. 


Lat. 


Dep. 


Lat. 


Dep. 


Lat. 


[For 59 Degrees. 



P4«483 TABT.Fi 11. 

Difference of Latitude and Departure for S2 Degrees. 


Dist. 


Lat. 


Dep. 


Dist. 

61 
62 
63 

64 
65 
66 

67 
68 

69 

70 


LaL 


Dep. 


Dist. 

121 
22 

23 

24 

25 

26 

27 
28 
29 
3o 

i3i 

32 

33 

34 
35 
36 

37 
38 

^9 
4o 

i4i 
42 
43 

44 
45 
46 

47 
48 

ti 

i5i 

52 

53 

54 
55 
56 

57 
58 

60 

161 
62 
63 

64 
65 
66 

67 
68 
69 
70 

171 

72 

73 
74 
75 
76 

77 
78 

Z9 
80 

Dist. 


Lat. 


Dep. 


Dist. 

181 
83 
83 

84 
85 
86 

87 
88 

89 

90 

191 

93 

96 

9Z 
98 

99 
300 

30I 
03 

o3 

04 

o5 

06 
07 
08 

09 

10 

311 
13 

i3 

i4 
i5 

16 

17 
18 

19 

30 

331 
33 
33 

24 
35 
36 

37 
38 

3o 


Lat. 


Dep. 


Dist. 

241 
42 
43 
44 
45 
46 

47 
48 

5o 

25l 
52 

53 

54 
55 
56 

57 
58 

60 

261 
63 
63 
64 
65 
66 

67 
68 

69 

70 

371 
73 
73 
74 
75 
76 

77 
78 

Z9 
80 


Lat. 
2044 

305.3 

306.1 
306.0 
307.8 
308.6 
309.5 
3 1 0.3 

3II.3 
3 1 3.0 

313.9 
213.7 
314.6 

3l54 
316.3 
317.I 
317.9 

3i8.8 
319.6 

330.5 


Dep. 


I 

3 

3 

4 
5 
6 

7 
8 

9 

lO 

II 

13 

i3 

i4 
i5 
i6 

17 
i8 

'9 

30 

31 
32 
23 

24 
25 
26 

27 
38 

?9 
3o 

3i 

32 

33 

34 
35 
36 

37 
38 
39 
4o 


00.8 
01.7 
02.5 

o3.4 
04.2 

o5.i 
05.9 
06.8 
07.6 
08.5 


00.5 
01. 1 
01.6 

03.I 
03.6 

o3.3 
03.7 
04.3 

04.8 

o5.3 


5i. 

53. 

53. 

54 
55 
56 
56 

57 
58 

59 


7 
6 

4 
.3 
.1 
.0 
.8 

•7 
.5 

.4 


32.3 
32.9 

33.4 
33.9 

34.4 
35.0 
35.5 
36.0 
36.6 
37.1 


102. 

io3. 

io4 

io5 

106 

106 

107 

108 

109 

no 


6 
5 
.3 
,2 
.0 

•9 

■7 
.6 

.4 
.2 


64.1 

64.7 
65.3 

65.7 

66.3 

66.8 

67.3 

67.8 

68.4 
68.9 

69.4 
69.9 

70.5 
71.0 
71.5 
72.1 
72.6 
73.1 
73.7 
74.2 


i53.5 
1 54.3 
1 55.3 

1 56.0 
156.9 
157.7 
i58.6 

1594 
160.3 

161. 1 


96.4 
97.0 
97.5 
98.0 
98.6 
99.1 
99.6 
X00.3 
100.7 


127.7 

138.3 

138.8 
139.3 

139.8 

i3o.4 
1 30.9 

i3i4 
i3i.9 

l33.5 


09.3 
10.2 

11. 
II. 9 

12.7 

i3.6 

14.4 
i5.3 

16. 1 
17.0 

17.8 
18.7 
19.5 
20.4 

21 .2 
22.0 
22.9 

23.7 
24.6 

25.4 

26.3 
27.1 
28.0 
38.8 
29.7 
3o.5 
3i.4 

33.3 

33.1 
33.9 


o5.8 

06.4 
06.9 

07.4 
07.0 
08.5 
09.0 
09.5 
10. 1 
10.6 


71 
72 

73 
74 

75 
76 
77 
78 

Z9 
80 

81 
82 
83 

84 
85 
86 

87 
88 
89 

90 

91 

93 

96 

9Z 
98 

99 
100 

lOI 

02 
o3 

04 
o5 
06 
07 
08 
09 
10 

III 
12 
i3 

i4 
i5 
16 

17 
18 

19 
20 

Dist. 


60 

61 

61 

63. 

63 

64. 
65. 
66. 
67. 
67. 


.2 
.1 

:t 

.6 

.5 
3 

I 

8 


37.6 
38.2 
38.7 
39.2 
39.7 
40.3 
40.8 
4i.3 
41.9 
42.4 


III 
III 

112 

ii3 

ii4 
ii5 
116 
117 
117 
118 


.1 

:t 

.6 
.5 
.3 
.2 
.0 

•9 

.7 


163.0 
163.8 
163.7 
164.5 
i65.4 
166.3 
167.1 

167.Q 
168.8 
169.6 


101.3 
101.7 

I03.3 
I03.8 

103.3 
103.9 

104.4 
104.9 
io5.5 
106.0 


1 33.0 
1 33.5 

1 34. 1 
i34.6 
i35.i 
135.7 
i36.3 
i36.7 
137.3 
137.8 


II. I 
II. 7 

13.3 
13.7 
l3.3 

i3.8 
i4.3 
i4.8 

i5.4 
15.9 


68. 
69. 
70. 

71. 
72. 

72. 
73. 
74. 
75. 
76. 


7 
5 

4 
2 

I 

t 

6 
5 
3 


42.9 
43.5 
44.0 
44.5 
45.0 
45.6 
46.1 
46.6 
47.2 

47-7 


119 
120 
121. 
122. 

123. 
123. 

124. 
125. 

126. 

127. 


.6 

.4 
.3 
.1 

8 

7 
.5 

4 

2 


74.7 
75.3 

75.8 

76.3 

76.8 

77.4 

77.9 
78.4 
79.0 

79.5 


170.5 
171.3 
173.3 
173.0 
173.8 

174.7 
175.5 

1764 
177.2 
178.1 


106.5 
107.0 
107.6 
108.1 
108.6 
109.3 
109,7 
1 10.3 
1 10.8 
111.3 


331.3 
233.2 
333.0 
333.9 
234.7 
335.6 

3364 
327.3 
338.1 
329.0 


1 38.3 
1 38.8 

1394 
,39.9 

i4o4 
i4i-o 
i4i.5 
142.0 
142.5 
143.1 


16.4 
17.0 
17.5 
18.0 
18.5 
19. 1 
19.6 

30.I 
20.7 
31 .3 


77. 
78. 
78. 

Z9' 
80. 

81. 

82. 

83. 

84. 

84. 


2 


9 

7 
6 

4 
3 

I 

8 


48.2 
48.8 
49.3 
49.8 
5o.3 
50.9 

5i.4 
51.9 
52.5 
53.0 


128. 
128. 

129. 
i3o. 
i3i. 

l32. 

i33. 
i34. 
i34. 
i35. 


I 

t 

6 

4 
3 

I 

8 
7 


80.0 
80.5 
81. 1 
81.6 
83.1 
83.7 
83.3 
83.7 
84.3 
84.8 


178.0 
179.8 
180.6 
181. 5 
183.3 
i83.3 
184.0 

184.9 
185.7 
186.6 


111.8 

1 1 3.3 

113.9 

1 1 3.4 

1 13.9 

II4.5 

1 1 5.0 

1 1 5.5 

1 16.1 

1 16.6 


329.8 
23o.7 
231.5 

2324 
333.3 

334.1 

334.9 
335.8 
336.6 
337.5 


143.6 

144- 1 

144.7 
145.3 

145.7 
i46.3 
i46.8 
147.3 
147.8 
i484 


4i 

43 

43 

44 
45 
46 

47 
48 

t 

5i 

52 

53 

54 
55 
56 

57 
58 

6o 
Disi. 


34.8 
35.6 
36.5 
37.3 
38.2 
39.0 
39.9 
40.7 
4i.6 
4-^.4 


23.3 
22.8 

a3.3 
23.8 
24.4 
24.9 
25.4 
26.0 
26.5 


85. 
86. 

87. 
88. 

69. 
89. 
90. 
91. 
92. 
93. 


7 
5 
3 

2 


9 

7 
6 

4 
3 


53.5 
54.1 
54.6 
55.1 
55.6 
56.2 
56.7 
57.2 
57.8 
58.3 

58.8 

59.4 
59.9 

00.4 
60.0 
61.5 
62.0 
62.5 
63.1 
63.6 


i36. 
137. 
i38. 
139. 

i4o. 
i4i. 

I42. 

i43. 
i44. 


5 

4 

2 
I 

I 

6 
5 
3 
2 


85.3 
85.8 

86.4 
86.9 

87.4 
88.0 

88.5 
89.0 
89.6 
90.1 


187.4 
188.3 
189.1 
190.0 
190.8 
191 .7 
193.5 
1934 
194.2 
1 95. 1 


117.1 

1 17.6 

Il8.3 

1 18.7 

11^.2 
II9.8 
I30.3 
130.8 

I3U 
I3I.9 


381 
83 
83 

84 
85 
86 

87 
88 

89 

90 

391 

9? 
96 

98 
3oo 


338.3 
339.1 
340.0 
240.8 

241.7 

242.5 

2434 
244.2 

245.1 

245.9 


148.9 

1494 
i5o.o 
i5o.5 
i5i.o 
i5i.6 

1 53. 1 

1 53.6 
1 53. 1 

i53.7 


43.3 
44.1 
44.9 
45.8 
46.6 
47.5 
48.3 
49.2 
5o.o 
50.9 

Dep. 


27.0 
27.6 
28.1 
28.6 
29.1 
29.7 
3o.2 
3o.7 
3i.3 
3i.8 


95 

96 

98 

99 
100 

100 

lOT 


I 

.0 
8 

7 
.5 

.4 
.2 
.1 


i45. 
145. 
i46. 

i47- 
i48. 

149. 
i5o. 
i5i. 
i5i 

l52 




9 

7 
6 

4 
3 
I 

.8 
.6 


90.6 
91. 1 
91.7 
92.3 
93.7 
93.3 
93.8 
94.3 

95.4 


33 r 

33 

33 

34 
35 
36 

37 
38 

39 
40 

Dist. 


195.9 

196.7 
197.6 

1984 
199.3 
300. 1 

30 1.0 
30I.8 
303.7 

3o3.5 


133.4 
133.9 

133.5 
134.0 
134.5 

I35.I 

125.6 
1 26. 1 
126.7 
127.2 


346.8 

247-6 
248.5 
349.3 

35o.3 
35 1. 
351.9 
353.7 

353.6 
2544 


1 54.3 

154.7 
i55.3 

1 55.8 
1 56.3 

1 56.9 
1 574 
157.9 
1 584 
159.0 


Lat. 


Dep. 


Lat 


Dep. 


Lat. 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 


[For 58 DegMM. J 



Di.il. 
3 

4 
5 
6 

8 
9 


LSI. 


Deti, 


Dill 


Lu. 


D,p. 


Dist. 


L» 




Dep. 


Dix. 


Lai. 


Dep. 


Ksi. 


Ui. 


Dep. 


0O.8 

o3.4 
o4.i 
o5.o 

^:? 

08.4 


o3 
o3 
04 

o5 


6 

i 

8 
4 
9 
4 


61 
63 
64 
65 
66 
6? 
6S 
69 


53 

53 
53 

54 
55 
56 
57 
57 
58 


8 

5 
4 

9 


33.3 
33.8 
34.3 
34.9 
35 .i 
35. Q 
36.5 

1;; 


i3 
34 
55 

36 
38 

5? 


io3 
iq4 
.04 
io5 
106 

.08 


5 
3 

8 

1 

3 


65 
66 
67 
67 
68 
68 

^ 
69 


\ 
5 
6 

I 

8 


18] 
85 
83 

84 
85 
86 
87 

89 
90 


.51.8 
.51.6 
.53.5 
.54.3 
.55.5 
i56.o 
1 56.8 
157.7 
i58.5 
.59.3 


9B.b 
99,1 
99-7 

100.8 
101.3 
.0..8 


541 
43 
43 

44 
45 
46 
47 

48 


303^0 

io3.8 

304.6 

305.5 
306.3 

3oe!8 
309.7 


13..3 
.3.. 8 
i35.3 
133.9 
133.3 
134.0 
.34.5 
.35.1 
i35.6 
1 36.5 


i3 

i5 
i6 

i8 
'9 


09' 
10.9 

i5.9 


06 
07 
07 
oS 
08 
09 

I 


5 
6 

i 

8 
3 


7' 

74 
'^ 


8 

61 
61 
63 
63 
64 
65 
66 
67 


5 
4 

9 

I 

4 
3 


38.7 

39.3 
39.8 
40.3 

40.8 
4i.4 

Z:t 

43.0 
43.6 


]3i 

33 

33 

36 
37 
38 


109 

Ii3 
m4 
1.4 
ii5 
116 


9 
5 
4 

9 

I 

4 


71 

i 

74 

75 
76 


3 
9 

4 

5 
6 


.91 

94 
t 

99 

o3 
04 
o5 
06 

3 

09 


.61.0 

165.7 
.63.5 
164.4 
165.5 
.66.1 
166.9 
167.7 


104.0 

io4.6 
105.1 

;^.7 

106.7 

1084 
108.9 


55l 
53 

53 
54 
55 
56 

% 


aio.5 

311.3 

ii3!o 

3i5,5 
316.4 


ill 

138.9 
1394 
i4o.o 
140.5 
i4i.i 
i4i-6 


33 

M 

L' 


.7.0 
18.5 

.p.3 

Ills 
sa.6 
53.5 
54.3 

55.1 


i3 
i3 
14 

14 
j5 
i5 
16 


5 
6 

3 


8. 

83 

83 
84 
85 
86 
87 
68 
89 
90 


67 
68 
69 
70 


8 

6 

4 
3 

8 
6 
5 


44.1 
44.7 
45.2 
45.7 
45.3 
46.8 
47.4 
47.9 
48.5 
49.0 


i4i 
43 
43 
44 
45 
46 
47 
48 


"9 
..9 

133 

114 

155 
135 


3 

i 

6 
4 
3 

8 


7b 

78 
79 

2? 

80 
81 
81 


8 
3 
9 
4 

5 

6 


]68.6 

;?i;8 

173.6 
1744 
175.3 
176.1 


iioie 

;ii:5 

1.3.8 

1.44 


63 
63 
64 
65 
66 
67 
68 
69 
70 


318.9 

33.4 
333;? 

SI 

335.6 
3364 


143.3 

;t; 

143.8 
144.3 
144.9 
1454 
r46o 
146.5 
I47-I 


3i 
33 
34 
35 
36 
3? 
38 
39 
4o 


J6.8 

3i.o 
33.5 


lb 

]8 
iB 
'9 
'9 


I 

5 
8 


9' 

96 
99 


76 

78 
78 

81 
83 
83 
83 


S 

I 

4 


r. 

5i.7 
53.3 
53.8 
53.4 

54.? 


l5i 

53 

53 
54 
55 
56 

U 


156 

138 

III 

i3o 
i3i 

|33 

1 33 
i34 


6 
5 
3 

I 

3 


83 
83 
83 
84 
85 
85 
86 
86 


8 
3 

5 
6 


i3 
14 
i5 
16 

\l 

'9 

33 

54 

35 

36 

% 
t 


■if! 

185^8 
183.7 
184.5 


116.0 

>i6.6 
.17^6 

■;!| 

119.8 


171 

76 
78 


337.3 
318.1 

119.0 
139.8 
330.6 

331.5 

333.3 
333.3 

334.0 
334.8 


148.1 
■48.7 
149-1 

;g:l 

i5i.o 
153.5 


41 
4i 
43 
44 
45 
46 
4: 
48 

t 

55 

53 

^ 

56 
57 
58 


34.4 
35.1 
36.1 

S:? 

38 .6 
39.4 
40.3 

4i-i 
4.-9 


33 

a4 
14 

i5 

»7 


3 

5 
6 

7 


o3 

a 

06 

08 
09 


84 
85 
66 

S 

88 
89 
90 

9' 
9J 


? 

4 

9 

I 
4 
3 


55.0 
55,6 

56.1 
56.6 
57.= 

S:l 

58.8 
59.9 


161 

6a 
63 
64 
65 
66 
67 
68 
69 


.35 
i35 
i36 
i37 
i38 
.39 
i4o 
i4o 
i4i 
i4a 


9 
5 
4 

9 
6 


87 

89 
89 
90 
9' 
9' 
93 
93 


8 
3 

3 

5 
6 


i85.3 
186.3 
187.0 

189.5 
1904 
191.5 
195.1 
.93.9 


1 30.4 

IE! 

ia3!5 

133.1 

133.6 

134.3 

134.7 

ii5.3 


381 
85 
83 

84 
85 
86 

i2 

89 
9° 


335.7 

136.5 

339.0 
339.9 
140.7 
141.5 
3434 
343.3 


i53.o 
.S3.6 
154.1 

[55.8 
i56.3 

|3 

157.9 


43 Is 

ti 

46.1 
47.0 
47.8 
48.6 


11 
3o 
3i 
3i 

33 
32 


H 
3 

9 
4 

5 

6 

7 


I3 

>4 
i5 

16 

18 
'9 


'J 

i 

99 
99 


i 

6 
4 
3 

8 
6 


60:5- 
61.0 
61.5 
61.1 
61.6 
63.3 
63,7 
64.3 
64.8 
65.4 


171 

11 

74 
75 
76 


143 
144 
145 
145 
i46 
147 

is 

i5. 


4 
3 

I 
6 
4 

3 


93 
93 
94 

$ 
$ 


7 

3 
9 
4 

I 


>3. 
3i 
33 
34 
35 
36 
37 

I 


194.6 

196.3 
197.1 

?M 

199.6 

100,4 
301,3 


1364 

IS3 

158.0 

.38.5 
.39.1 
139.6 
i3o.3 
i3o,7 


391 

94 
t 

99 

3oo 


344,1 

"ft? 

346,6 

347-4 

348.3 

349.. 

\t% 
351.6 


159.0 

,|.6 
160.1 
160.7 

16..3 

161.8 
163.3 
161.8 
i634 




Uep. 


L.. 


DiKt. 


Dep. 


l.nl. 


T)iKl 


n... 


I. a, 


ni.1 


Dtp, 


Lat. 


Di<i 


D.p. 


L>i. 


[For 57 Degree. 



^•so] TABLE 11. 

Difference of Latitude and Departure for 34 Degrees. 


DUt. 


LaL 


D«p. 


Dist 


Lat. 


Dep. 


Dist. 

121 

32 
33 

24 
25 
26 

27 
38 

i3i 

32 

33 

34 
35 
36 

37 
38 

4o 

i4i 
42 
43 
44 
45 
46 

47 

48 
i5i 

52 

53 

54 
55 
56 

57 
58 

161 
62 
63 

64 
65 
66 

67 
68 

69 

70 

171 
72 

73 
74 
75 
76 
77 
78 

Z9 
80 

Dist. 


Lat. Dep. 


Dist. 

181 
82 
83 

84 
85 
86 

87 
88 

89 
90 

191 
92 
93 
94 

?1 
96 

9Z 
98 

99 
200 

201 
02 
o3 

04 
o5 
06 
07 
08 
09 
10 

211 
12 
i3 

i4 
i5 
16 

17 
18 

»9 
20 

22! 
22 
33 

24 
25 
26 

27 
28 
29 

3o 

23l 
32 

33 

34 
35 
36 

37 
38 

4o 
Dist. 


Lat. 


Dep. 


Dist. 

241 
42 
43 
44 
45 
46 

47 
48 

25l 
52 

53 

54 
55 
56 

57 
58 

60 

261 
62 
63 

64 
65 
66 

67 
68 
69 
70 

271 
72 
73 
74 
75 
76 
77 
78 

Z9 
80 

281 
82 
83 
84 
85 
86 

87 
88 

89 

90 

291 

9^ 

'^ 
94 

?^ 
96 

9Z 
98 

3oo 
Dist. 


Lat. 


Dep. 


I 
a 
3 

4 
5 
6 

7 
8 

9 

lO 


00.8 
01.7 

03.5 

o3.3 
04.1 
o5.o 
o5.8 
06.6 
07.5 
08.3 


00.6 
01. 1 
01.7 
02.3 
02.8 

o3.4 
o3.9 
o4.5 
o5.o 
o5.6 


61 
62 
63 

64 
65 
66 

67 
68 
69 
70 

71 
72 
73 
74 
75 
76 

77 
78 

Z9 
80 

81 
82 
83 

84 
85 
86 

87 

88 

89 
90 


5o 
5i 

52 

53. 
53. 

54. 
55. 
56 

57 
58 


.6 

.4 
.2 

.1 

•9 

'7 
.5 

.4 
.2 
.0 


34.1 

34.7 
35.3 

35.8 

36.3 

36.9 

37.5 

38.0 

38.6 

39.1 


100.3 
lOI .1 
102.0 
102.8 
io3.6 
104.5 
io5.3 
106. 1 
106.9 
107.6 


67.7 
68.2 
68.8 
69.3 
69.9 
70.5 
71.0 
71.6 
72.1 
72.7 


i5o.i 
i5o.9 
i5i.7 
1 52.5 
1 53.4 
i54.2 
1 55.0 
155.9 
i56.7 
157.5 


101.2 
101.8 

102.3 

102.9 
I03.5 
104.0 
104.6 
io5.i 
105.7 
106.2 


199.8 
200.6 

201.5 
302.3 
203.1 

2o3.o 

204.8 

2o5.6 

206.4 
207.3 


i34.8 
i35.3 
135.9 

1 36.4 
137.0 
137.6 
i38.i 

138.7 
139.2 
139.8 


II 

12 

i3 

i4 
i5 
i6 

17 
i8 

19 
ao 


09.1 
09.0 
10.8 
II. 6 
ia.4 
i3.3 

14.1 

14.9 
i5.8 

16.6 


06.3 
06.7 
07.3 
07.8 

08.4 
08.0 
09.5 
10. 1 
10.6 
II. 3 


58 

61. 
63 
63. 
63. 

64. 
65. 
66. 


•9 
•7 
.5 
.3 
.3 

8 

7 
5 
3 


39.7 
40.3 

4o.8 

41.4 

41.9 
42.5 

43.1 

43.6 

44.2 

44.7 


io8.6 

109.4 
no. 3 
III. I 
in. 9 
112. 7 
ii3.6 
114.4 

Il5.2 

116. 1 


73.3 
73.8 
74.4 

74.9 
75.5 
76.1 
76.6 

77.2 

77.7 
78.3 


i58.3 
159.2 
160.0 
160.8 
161.7 
162.5 
i63.3 
164. 1 
i65.o 
i65.8 


106.8 

107.4 
107.9 
108.5 
109.0 
109.6 
110.2 
110.7 
1 11.3 
111.8 


208.1 
208.9 

209.7 

210.6 

21 1.4 
212.2 
2l3.I 
213.9 

>2i4.7 
2 1 5.5 


i4o4 
140.9 
i4i.5 
142.0 
142.6 
143.2 

143.7 
144.3 
144.8 
145.4 


ai 

22 
23 

a4 

25 

36 

27 

a8 
3o 


17.4 
18.3 
19. 1 
19.9 

30.7 

31.6 
32.4 

33. a 
a4.o 
24.9 


11.7 

12.3 

12.9 

i3.4 
i4.o 
i4.5 
i5.i 
i5.7 
16.3 
16.8 


67. 
68. 

68. 

69. 

70. 

71. 
72. 
73. 
73. 
74. 


2 

8 
6 
5 
3 
I 

8 
6 


45.3 
45.9 
46.4 
47.0 
47.5 
48.1 
48.6 
49.2 

49.8 
5o.3 


116.9 
117. 7 

II8.6 
119.4 

120.2 

121. 
121. 9 
122.7 
123.5 
124.4 


78.8 

79-4 
80.0 
80.5 
81. 1 
81.6 
82.2 
82.8 
83.3 
83.9 


166.6 
167.5 
168.3 
169.1 
170.0 
170.8 
171.6 

172.4 
173.3 

174.1 


112.4 
11 3.0 
ii3.5 
ii4-i 
114.6 

ll5.2 

115.8 
116.3 
116.9 
117.4 


216.4 
217.2 
218.0 
218.9 
219.7 
220.5 
221.4 
222.2 
223.0 

223.8 


145.9 
146.5 

147.1 
147.6 
148.2 

148.7 
149.3 
149.9 
i5o.4 
iSi.o 


3i 

33 

33 

34 
35 
36 

37 
38 

4o 


25.7 
26.5 
37.4 
38. a 
39.0 
39.8 
36.7 
3i.5 
33.3 
33.3 


17.3 
17.9 
18.5 
19.0 
19.6 
so. I 
30.7 

31.3 
31.8 
33.4 


91 
93 

94 
96 

98 

99 
100 


75. 
76. 
77- 
77 < 
78. 

Z9' 
80. 

81. 

82. 

82. 


4 
3 
I 

t 

6 

4 
.2 
.1 

9 


50.9 

5i.4 
52.0 
52.6 
53.1 
53.7 
54.2 
54.8 

55.4 
55.9 


125.2 
126.0 
126.8 
127.7 
128.5 
129.3 

i3o.2 
i3i .0 
i3i.8 
i32.6 


84.4 
85. 
85.6 
86.1 

86.7 
87.2 
87.8 
88.4 
88.9 
89.5 


174.9 
175.8 

176.6 

177.4 
178.2 

1 79-* 

1799 
180.7 

181.6 

182.4 


118.0 
1 18.5 
1 19.1 

1 19.7 
120.2 
120.8 
121.3 
121.9 
122.5 

I23.0 


224.7 

225.5 

226.3 
227.2 
228.0 
228.8 

229.6 
23o.5 
231.3 

232.1 

23 3.0 
233.8 
234.6 

235.4 
236.3 
237.1 

237.9 
238.8 
239.6 
240.4 


i5i.5 

l52.1 

i52.7 
i53.a 
1 53 .8 
i54.3 
1 54.0 
i55.5 
i56.o 
i56.6 


4i 

42 

43 

44 
45 
46 

47 
48 

^5? 


34.0 
34.8 
35.6 
36.5 
37.3 
38.1 
39.0 
39.8 
4o.6 
4i.5 


32.9 

33.5 
34.0 
34.6 

35.3 

35.7 
26.3 
36.8 
37.4 

a8.o 


101 
02 
o3 
04 
o5 
06 

07 
08 
09 
10 


83. 

84. 
85. 
86. 

87. 
87. 
88. 

89. 
90. 

91- 


7 
6 

4 

3 


9 
7 
5 

4 

2 


56.5 
57.0 
57.6 
58.3 

58.7 
59.3 
59.8 

60.4 
61.0 
61.5 


i33.5 
i34.3 
i35.i 
i36.o 
i36.8 
137.6 

i38.4 
139.3 
i4o.i 
140.9 


90.0 
90.6 
91. 1 

9^-7 
92.3 

92.8 

93.4 
93.0 

94.5 
95.1 


i83.2 
184.0 

184.9 
185.7 
186.5 

187.4 
188.2 
189.0 
189.8 
190.7 


123.6 

124. 1 

124.7 
ia5.3 

125.8 
126.4 
126.9 
127.5 
128.1 
128.6 


157.1 

157.7 ; 

i58.3 
i58.8 , 
159.4; 

it^:? 

161.0 
161.6 
162.2 


5i 

52 

53 

54 
55 
56 

57 
58 

6o 


42.3 
43.1 
43.9 
44.8 
45.6 
46.4 
47.3 
48.1 
48.9 

49.7 


28.5 
39.1 
29.6 
3o.3 
3o.8 
3i.3 
3i.9 
32.4 
33.0 
33.6 


III 
12 
i3 
i4 
i5 
16 

17 
18 

'9 
ao 


92. 

9?- 
93. 

94. 

96. 
97 ■ 

9Z' 
98 

99 




9 
7 
5 
3 
2 

8 

.7 
.5 


62.1 
62.6 
63.2 
63.7 
64.3 

64.9 
65.4 
66.0 
66.5 
67.1 


i4i.8 
142.6 

143.4 
144.3 
I45.I 
145.9 
146.7 
147.6 

148.4 
149.2 


95.6 
96.2 

96.7 
97.3 

9Z-? 
98.4 

99.0 

99.5 

100. 1 

100.7 


191.5 
192.3 
193.2 
194.0 
194.8 
195.7 
196.5 
197.3 
198.1 
199.0 


129.2 
129.7 
i3o.3 
i3o.9 
i3i.4 

l32.0 

i32.5 

1 33.1 
i33.6 

1 34.2 


241.2 
242.1 
242.9 
243.7 
244.6 
245.4 

246.2 

247.1 
2479 

248.7 


162.7 
i63.3 
1 63 .8 

164.4 
i65.o 
1 65.5 
166.1 
166.6 
167.2 
167.8 


Di9t. 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 


Dep. 


Lat. 


Dep. 


Lat. 


Dep. 


Lat. 


[For 56 De^eei. 



TABLE 11. iP««»« 
Difference of Latitude and Departure for 3S Degrees. 


i>ISt. 


Lat. 


Dep. 


Disu 

61 
62 
63 

64 
65 
66 

67 
68 

69 

70 


Lat. 


Dep. 


Dist. 

121 
22 

23 

24 

25 

26 

27 
28 

?9 
3o 

i3i 

32 

33 

34 
35 
36 

37 
38 

4o 

i4i 
42 
43 
44 
45 
46 

47 

48 

t 

i5i 

52 

53 

54 
55 
56 

57 
58 

6<) 

161 
62 
63 

64 
65 
66 

67 
68 

69 

70 

171 
72 
73 
74 
75 
76 
77 
78 

80 

Dist. 


Lat. 


Dep. 


Dist. 

181 
82 
83 

84 
85 
86 

87 
88 

89 
90 

191 
92 

93 
94 

96 

9Z 
98 

99 

200 

201 
02 
o3 

04 
o5 
06 
07 
08 
09 
10 

211 
12 
i3 

i4 
i5 
16 

17 
18 

19 
20 

221 
22 

23 

24 

25 

26 

27 
28 

?9 
3o 

23l 
32 

33 

34 
35 
36 

37 
38 

4o 
Dist. 


Lat. 


Dep. 


Dist. 

24 1 
42 
43 

4^ 
45 
46 

47 
48 

t 

25l 
52 

53 

54 
55 
56 

57 
58 

261 
62 
63 
64 
65 
66 
67 
68 
69 
70 

271 

72 

73 
74 

75 
76 
77 
78 

80 

281 
82 
83 

84 
85 
86 

87 
88 

89 
90 

291 
92 

96 

9Z 
98 

3oo 
Dist. 


Lat. 


Dep. 


I 

2 

3 
4 
5 
6 

7 
8 

9 

10 


00.8 
OI.6 

02.5 

o3.3 
o4.i 
04.9 
o5.7 
06.6 

07.4 
08.2 


00.6 
01. 1 
01.7 
02.3 
02.9 

o3.4 
04.0 
o4.6 
o5.2 
o5.7 


5o.o 
5o.8 
5i.6 
52.4 
53.2 

54.1 
54.9 
55.7 
56.5 
57.3 


35.0 
35.6 
36.1 

36.7 
37.3 
37.9 
38.4 
39.0 
39.6 
4o.2 

40.7 

4i.3 
41.9 
42.4 
43.0 
43.6 
44.2 

44.7 
45.3 

45.9 

46.5 
47.0 
47.6 
48.2 
48.8 
49.3 

5o.5 
5i .0 
5i.6 


99-1 

99-9 
100.8 

101.6 

102.4 

io3.2 

104.0 

104.9 
105.7 
106.5 


69.4 
70.0 
70.5 
71. 1 

71.7 
72.3 
72.8 

73.4 
74.0 
74.6 


148.3 

149.1 

149.9 
i5o.7 

i5i.5 

1 52.4 

153.2 

i54.o 

i54.8 

i55.6 


io3.8 

1044 
io5.o 
io5.5 
106.1 
106.7 
107.3 
107.8 

1084 
109.0 


197.4 
198.2 
199.1 
199.9 
200.7 
201.5 
202.3 
2o3.i 
204.0 
204.8 


1 38.2 
1 38.8 

139.4 
1 40.0 
i4o.5 
i4i.i 

141.7 
142.2 

142.8 

\4M 


II 

12 

i3 

i4 
i5 
i6 

17 
i8 

'9 

26 

21 
22 
23 

24 
25 
26 
27 
28 

3i 

32 

33 

34 
35 
36 

37 
38 

39 
4o 

4i 

42 

43 

4^ 
45 
46 

47 
48 

t 

5i 

52 

53 

54 
55 
56 

57 
58 

6o 
Dist. 


09.0 
09.8 
10.6 
II. 5 
12.3 
i3.i 
13.9 

14.7 
i5.6 

16.4 


06.3 
06.9 
07.5 
08.0 
08.6 
09.2 
09.8 
10.3 
10. 9 
II. 5 


71 
72 

73 
74 
75 
76 
77 
78 

Z9 

80 

81 
82 
83 

84 
85 
86 

87 
88 

89 
90 

9« 
92 

96 

9Z 
98 

99 

100 


58.2 
59.0 
59.8 
60.6 
61.4 
62.3 
63.1 
63.9 

64.7 
65.5 


107.3 

108.1 
108.0 

109.^ 

no. 6 

1U.4 
112.2 
ii3.o 
113.9 
114.7 


75.1 

75.7 
76.3 

76.9 

77-4 
78.0 
78.6 
79.2 

79-7 
80.3 


156.5 
157.3 
i58.i 
158-9 
159.7 
160.6 

161. 4 
162.2 
i63.o 
i63.8 


109.6 
1 10. 1 
110.7 
1 1 1.3 
1 1 1.8 

1124 
ii3.o 
11 3.6 
114.1 
114.7 


2o5.6 
206.4 
207.2 
208.1 
208.9 
2097 
210.5 
21 1.3 
212.2 
2 1 3.0 


144.C 
144.5 
i45.i 

1457 
146.3 

i46J 

147.4 
i48.o 

i48.6 
149. 1 


17.2 
18.0 
18.8 
19.7 
20.5 

21.3 

22.1 
22.9 
23.8 
24.6 


12.0 
12.6 

l3.2 

i3.8 
14.3 

14.9 
i5.5 
16. 1 
16.6 
17.2 


66.4 
67.2 
68.0 
68.8 
69.6 
70.4 
71.3 
72.1 
72.9 
73.7 


ii5.5 
ii6.3 

117. 1 
118.0 
118.8 
119.6 

120.4 

121 .2 
122.1 
122.9 


80.9 

81.4 
82.0 
82.6 
83.2 
83.7 
84.3 

84. Q 
85.5 
86.0 


164.6 
i65.5 
166.3 
167.1 
167.9 
168.7 
169.6 
170.4 
171. 2 
172.0 


ii5.3 
1 1 5.9 
1 16.4 
117.0 
1 17.6 
118.2 
118.7 
119.3 
119.9 
120.5 


21 3.8 
214.6 
21 5.4 
216.3 
217.1 
217.9 
218.7 
219.5 
220.4 
221.2 


i5o.3 
1 50.9 

i5U 
i52.o 
i52 6 
1 53.1 
153.7 
1 54.3 
154.9 


25.4 
26.2 
27.0 
27.9 
28.7 
29.5 
3o.3 
3i.i 
3i .9 
32.8 


17.8 

18.4 
18.0 
19.5 
20.1 
20.6 
21.2 
21.8 

22.4 
22.9 


74.5 

75.4 
76.2 
77.0 
77.8 
78.6 
79.5 
80.3 
81. 1 
81.9 


52.2 

52.8 
53.3 
53.9 
54.5 
55.1 
55.6 
56.2 
56.8 
57.4 

57.9 
58.5 
59.1 
59.7 
60.2 
60.8 

61.4 
61.9 
62.5 
63.1 


123.7 
124.5 
125.3 
126. 1 
127.0 
127.8 
128.6 
129.4 
i3o.2 
i3i .1 


86.6 
87.2 
87.8 
88.3 
88.9 
89.5 
90.1 
90.6 
91.2 
91.8 


172.8 

173.7 
174.5 
175.3 
176.1 
176.0 
177.8 
178.6 

J79-4 
180.2 


121.0 
121.6 
122.2 
122.7 
123.3 
123.9 
124.5 

I25.0 

125.6 
126.2 


222.0 
222.8 

223.6 

224.4 

225.3 

226.1 
226.9 

227.7 
228.5 

2294 


1 554 
i56.o 
1 56.6 
157.2 

157.7 
1 58.3 
1 58.0 
159.5 
160.0 
160.6 


33.6 

34.4 
35.2 
36. 
36-9 
37.7 
38.5 
39.3 
4o.i 
4i.o 


23.5 

24.1 

24.7 

25.2 

25.8 

26.4 

27.0 
27.5 
28.1 
28.7 


lOI 

02 
o3 

04 
o5 
06 

07 
08 

09 

10 

III 
12 
i3 

i4 
i5 
16 

17 
18 

19 
20 

Dist. 


82.7 
83.6 

84.4 
85.2 
66.0 
86.8 
87.6 
88.5 
89.3 
90.1 


i3i .9 
i32.7 
i33.5 
i34.3 
i35.2 
i36.o 
i36.8 
i37.6 

i38.4 
189.3 


92.3 

94.1 
94.6 
95.2 
95.8 

96.4 
96.0 

97.5 


181.0 
181.9 
182.7 
i83.5 
184.3 
i85.i 
185.9 
186.8 
187.6 
188.4 


126.8 
127.3 
127.0 
128.5 
129.1 
129.6 
i3o.2 
i3o.8 
i3i.3 
i3i.9 


23o.2 

23 1.0 
23i.8 

232.6 

233.5 
234.3 
235.1 
235.9 
236.7 
237.6 


161.2 
161.7 
162.3 
162.0 
i63.5 
164.0 
164.6 
i65.2 
i65.8 
166.3 


4i.8 
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P««««] TABLE 11. 

Difference of Latitude and Departure for 40 Degrees. 
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70 

271 
72 
73 

75 
76 
77 
78 

Z9 
80 


199.9 
aoo.7 
aoi. 5 
aoa.a 
ao3.o 
ao3.8 
204.5 
ao5.3 
306.1 
306.8 


167.8 

1684 
169.1 

169.7 
170.3 
171.0 
171.6 
173.3 

173.6 


19.0 
ao.6 
ai.a 
ai.o 
aa.5 
a3.i 
a3.8 
24.4 

25.1 

25.7 


9» 
9? 

96 

97 
98 

99 
100 

lOI 

oa 
o3 

04 
o5 
06 

07 
08 
09 
10 

III 
la 
i3 

U 
i5 
16 

17 
18 

19 
20 

Dist. 


69. 
70. 

71. 
72. 
72. 
73. 
74. 
75. 
75. 

76. 


7 
5 

a 



8 

5 

3 

I 

8 

6 


i5i 
5a 
53 

54 
55 
56 

57 
58 

1? 

161 
6a 
63 

64 
65 
66 

67 
68 

69 

70 

171 
72 
73 
74 
75 
76 
77 
78 

Z9 
80 

Dist. 


115.7 

116.4 
117. a 
118. 
118. 7 
119.5 
iao.3 
lai.o 
iai.8 
iaa.6 


97'. I 
97-7 
98.3 
99.0 
99.6 
100.3 
100. 

lOI.O 

loa.a 
10a. 8 


161. 6 

i6a4 
i63.a 
163.9 

164.7 
i65.5 
i66.a 
167.0 
167.8 
168.5 


135.6 
136.3 
1 36.0 
137.0 
i38.a 
i38.8 
139.5 
i4o.i 
i4o.8 
i4U 


307.6 
308.4 
309.1 
209.9 
310.7 
311.4 

313.3 
31 3.0 

3i3.7 
314.5 


174.3 
174.8 
175.5 
176.1 
176.8 

177-4 
1 78. 1 
178.7 
179.3 
180.0 


26.4 
27.0 

27.6 
28.3 
28.9 
29.6 
3o.a 
3o.9 
3i.5 
3a. I 


78. 
78. 

Z9' 
80. 

81. 

8a. 

8a. 

83. 

84. 


4 

I 

9 

7 
4 
a 


7 
5 

3 


64.9 
65.6 
66. a 
66.8 
67.5 
68.1 
68.8 

69.4 
70.1 

70.7 


ia3.3 
ia4.i 
124.9 
ia5.6 

ia6.4 
ia7.a 
127.9 
128.7 
129.5 
i3o.a 


io3.5 
104. 1 
104.8 

io5.4 
106. 1 
106.7 
107.3 
108.0 
108.6 
109.3 


aai 
aa 
a3 
24 

25 

a6 

27 
28 

3o 

23 1 
32 

3^ 
34 
35 
36 

37 
38 

39 

40 

Dist. 


169.3 
170.1 
170.8 
171.6 
172.4 
1 73. 1 
173.9 

174.7 
1754 
I76.a 


142. 1 
142.7 
143.3 
144.0 
144.6 
145.3 
145.9 
146.6 
147.2 
147.8 


281 
8a 
83 

84 
85 
86 

87 
88 

89 

90 
391 

9? 

96 

9Z 
98 

,99 
3oo 


3 1 5.3 
316.0 
316.8 
217.6 
218.3 
219.1 
219.0 

330.0 
331.4 
333.3 


180.6 
181.3 
181.9 
183.6 
1 83.3 
1 83.8 
184.5 
I85.I 
1 85.8 
1864 


39.1 
39.8 
40.6 

41.4 
42.1 
42.9 
43.7 
44.4 
45. a 
46.0 


3a. 8 
33.4 
34.1 

34.7 
35.4 
36.0 
36.6 
37.3 
37.Q 
38.6 


85. 
85. 
86. 

87. 
88. 
88. 
89. 
90. 
91. 

91- 



8 
6 
3 
I 

4 
a 

9 


71.3 
72.0 
72.6 
73.3 

73.9 
74.6 
75. a 
75.8 
76.5 
77.1 


i3i.o 
i3i.8 
i3a.5 
133.3 
i34.i 
i34.8 
i35.6 

i36.4 
137.1 
137.9 


109.0 
no. 6 
III. a 
III. 8 
iia.5 
ii3.i 
ii3.8 

114.4 
ii5.i 
ii5.7 


177.0 
177.7 
178.5 

179.3 
180.0 
180.8 
181.6 
i8a.3 
i83.i 
183.9 


148.5 
149. 1 
149.8 
1 56.4 
i5i.i 
i5i.7 
i52.3 
1 53.0 
i53.6 
i54.3 


333.9 
333.7 
334.5 
335.3 
336.0 
336.7 
337.5 
338.3 
339.0 
339.8 


1 87. 1 

187.7 
188.3 
189.0 
189.6 
190.3 
190.0 
191.6 
193.3 
193.8 


Dep. 


Lat. 


De 


P- 


Lat. 


Dep. 


Lai. 


Dep. 


Lat. 


Dist. 


Dep. 


Lat. 






[For 50 Degrees. 1 



1 



TABLE II. 
Difference of Latitude and Departure for 41 Degrees. 



[Pt««67 



Dist. 



I 

3 

3 

4 
5 
6 

7 
8 

9 

10 



II 

12 

i3 

i4 
i5 
i6 

17 
i8 

»9 

20 



21 
22 
23 

24 
25 
26 
27 
2a 

I 

3i 

32 

33 

34 
35 
36 

37 
38 

39 
4o 



Lat. I Pep. 



oo 

Of 
03 

o3 
o3 

o4 
o5 
o6 
o6 
07 



08 

09 
09 

10 

II 

13 
13 
l3 

i4 
i5 



4i 
42 
43 
44 
45 
46 

47 
48 

1 

5i 

52 

53 

54 
55 
56 

57 
58 



i5 
16 

17 
18 

18 

19 
30 

31 
31 
33 

33 
24 
24 
35 
36 
27 

27 
38 



3o 
3i 

33 

33 
34 
34 
35 
36 

37 
37 



38 
39 
4o 
4o 
4i 
43 
43 
43 
44 
45 




00.7 
01.3 

03.0 
03.6 

o3.3 

o3.9 

o4.o 

o5.3 

o5. 

06 



i 



07.3 

07.0 

08.5 

09.3 

09.8 

0.5 

1.3 

1.8 

2.5 

3.1 



3.8 

4.4 
5.1 

5.7 
6.4 
7.1 
7.7 
8.4 
9.0 

9-7 



30. 3 
21.0 
ai.6 

32.3 
23.0 

23.6 
24.3 

24.9 
25.6 
36.3 



26.9 
27.6 
28.2 
28.0 
29. S 
3o.2 
3o.8 
3i.5 

32.1 

32.8 



33.5 
34.1 
34.8 

35.4 
36.1 

36.7 

37.4 
38.1 
38.7 
39.4 



Dist. 



61 
62 
63 

64 
65 
66 

67 
68 

69 
70 



71 
72 

73 
74 
75 
76 

77 
78 

80 



Lat. 



81 
82 
83 

84 
85 
86 

87 
88 
89 

90 



91 
93 

96 

9Z 

98 

99 
100 



lOI 

03 
o3 
04 
o5 
06 

07 
08 
09 
o 



I 

3 
3 

4 
5 
6 

7 
8 

9 
so 



46 
46 

47 
48 

5i 

52 
52 



53 

54 
55 
55 
56 

57 
58 

58 
60 



61 
61 
62 
63 
64 
64 
65 
66 

67 
67 



68 
69 
70 
70 

71 
72 

73 
74 
74 
75 



76 
77 
77 
78 

80 
80 
81 
82 
83 



Dist. 



83 

84 
85 
86 
86 

87 
88 

89 
90 



Dcp. 



4o.o 
40.7 
4i.3 
42.0 
42.6 
43.3 
44.0 
44.6 
45.3 
45.9 



46.6 
47. a 

47.9 
48.5 

49.2 

5l.2 

5i.8 
52.5 



53.1 
53.8 
54.5 
55.1 
55.8 

56.4 
57.1 
57.7 

58.4 
59.0 



59.7 

60.4 

61.0 

61.7 

63.3 

63.0 

63.6 

64.3 

64. 

65 



:t 



66.3 
66.9 
67.6 
68.3 
68.9 
69.5 
70.3 
70.9 
71.5 
73.3 



Dep. 



73.8 
73.5 

74.1 
74.8 

75.4 
76.1 
76.8 

77.4 
78.1 

78.7 



Lat. 



Dist. 



121 
33 

33 

34 

35 

36 

27 
38 



Lat. 



i3i 

33 

33 

34 
35 
36 

37 
38 
39 
40 



i4i 
43 
43 

44 
45 
46 

47 
48 

n 



i5i 

53 

53 

54 
55 
56 

57 
58 

60 



161 
63 
63 

64 
65 
66 
67 
68 
69 
70 



171 

72 

73 

74 

75 

76- 

77 

78 

Z9 
80 



Dist. 



91.3 
93.1 
93.8 
93.6 
94.3 
95.1 
95.8 
96.6 

97.4 
98.1 



98.0 
99.6 

00.4 
01. 1 
01.9 
02.0 
o3.4 
o4<i 
04.9 
o5.7 



06.4 
07.2 

07.9 

08.7 

09.4 

0.2 

0.9 

1-7 

3.5 
3.3 



4.0 
4.7 

5.5 
6.3 
7.0 

7-7 
8.5 
9.3 

30.0 
30.8 



Dep. 



31.5 
33.3 

33.0 
33.8 
34.5 
35.3 
36.0 
36.8 
37.5 
38.3 



39.1 
39.8 
3o.6 
3i.3 

33.1 

33.8 
33.6 
34.3 
35.1 
35.8 



Dep. 



79-4 
80.0 
80.7 

81.4 
83.0 
83.7 
83.3 
84.0 
84.6 
85.3 



85.9 
86.6 
87.3 

87.9 
88.6 
89.3 
89.0 
90.5 
91.3 
91.8 



93.5 
93.3 
93.8 
94.5 
95.1 
95.8 

96.4 
97.1 
97.8 
98^1 



99.1 

99-7 
U0.4 
oi.o 
01.7 

03.3 

o3.o 
o3.7 
04.3 
o5.o 



o5.6 
06.3 
06.9 
07.6 
08.2 
08.0 
09.6 
0.3 

V.t 



2.3 

3.8 

3.5 
4.2 
4.8 
5.5 
6.1 
6.8 

7.4 
8.1 



Lat. 



Dist. 



181 
82 
83 

84 
85 
86 

87 
88 

89 
90 



191 
93 
93 

96 

98 

99 

200 



201 
03 
o3 

04 
o5 
06 
07 
08 
09 
10 



211 
12 
i3 

14 
i5 
16 

17 
18 

19 
20 



221 
22 

23 

24 

25 

26 

27 
28 

3o 



23 1 
32 

33 

34 
35 
36 

37 
38 

4o 



Dist. 



Lat 



36.6 

374 
38.1 

38? 
39.6 

40.4 

4i.i 

4i-9 

43.6 

43.4 



44.1 

44.9 
45.7 
46.4 
47.2 

47-9 
48.7 
49-4 
5o.3 
50.9 



5i.7 
53.5 
53.3 
54.0 

54.7 
55.5 
56.3 
57.0 
57.7 
58.5 



59.3 
60.0 
60.8 
61.5 
63.3 
63 .0 
63.8 
64.5 
65.3 
66.0 



66.8 
67.5 
68.3 
69.1 
69.8 
70.6 
71.3 
73.1 
73.8 
73.6 



74.3 
75.1 
75.8 
76.6 

77-4 
78.1 
78.0 
79.6 
80.4 
81. 1 



Dep. 



Dep. 



3i.9 
33.5 
33.3 
33.8 
34.5 
r35.i 
35.8 
36.5 
37.1 
37.8 



18.7 
19.4 
30. 1 
30.7 
31.4 
33.0 
22.7 
23.3 
24.0 

24.7 



25.3 
26.0 
26.6 
27.3 
27.9 
28.6 
29.2 

3o.6 

3l.3 



38.4 
39.1 
39.7 
40.4 
4i.i 
41.7 
43.4 
43.0 

43.7 
44.3 



45.0 
45.6 
46.3 

470 
47.6 
48.3 
48.9 
49.6 
5o.3 
50.9 



5i.5 
53.3 
52.9 
53.5 
54.2 
54.8 
55.5 
56.1 
56.8 
57.5i 



Dist. Lat. 



241 
42 
43 
44 
45 
46 

47 
48 



35l 
53 

53 

54 
55 
56 

57 
58 

60 



361 
63 
63 

64 
65 
66 
67 
68 
69 
70 



371 
7a 
73 
74 
75 
76 

77 
78 

Z9 
80 



281 
82 
83 

84 
85 
86 

87 
88 

89 
90 



291 

96 

98 

3oo 



81.9 
83.6 
83.4 
84.1 

84.9 
85.7 
86.4 
87.2 

87.9 
88.7 



894 
90.3 
90.9 
91.7 
93.5 
93.3 
94.0 

94.7 
95.5 
96.3 



97.0 

97-7 

98.5 

99.2 

200.0 

200.8 

aoi.5 

203.3 

3o3.o 
2o3.8 



204.5 
2o5.3 
206.0 
206.8 
207.5 
208.3 
209.1 
209.8 
210.6 
211.3 



212.1 
212.8 
2 1 3.6 
214.3 

2l5.I 

2 1 5.8 
a 16.6 

217-4 
218.1 
218.9 



319.6 

33o4 
331. 1 
331.0 
222.6 
2234 
224.1 
224.9 
225.7 
2364 



Dcp. 



Lat. I Dist. Dep. Lat. 



58.1 
58.8 

594 
60.1 
60.7 

6i4 
63.0 
63.7 

634 
64.0 



64.7 
65.3 
66.0 
66.6 
67.3 
68.0 
68.6 
69.3 

69.0 
70.6 



71.3 

71.9 
73.5 

73.2 
73.0 
74.5 
75.2 
75.8 
76.5 
77-1 



77.8 
78.4 
79.1 
79.8 

804 
81.1 
81.7 

824 
83.0 

83.7 



844 
85.0 

85.7 
86.3 
87.0 
87.6 
88.3 
88.9 
89.6 
90.3 



90.0 
91.6 
92.2 

P:l 

94.2 
94.8 
95.5 
96.2 
96.8 



[For 49 Degrees. 



■■■Mrannnn^fvaH 



Dill. 


L.. 


Dep. 


Disl. 


Lai. 


Dep. 


Disl, 

33 

a5 
a6 

38 


I.> 




!><■ 




Dist. 


L»i. 


Dep, 


Di«. 


Lb<. 


Dep. 


3 
4 
5 
6 

B 

9 


o3 

o4 
o5 
o5 
o6 
07 


5 

5 
9 

4 


o4 
oS 
d6 
06 


I 
I 


61 
63 

66 

69 


45.3 

46 Is 
47.6 
48.3 

tt 

56.5 
5i.3 
5a. 


4o 
41 
4a 
4» 
43 
44 
44 
45 
46 


5 
5 

5 


«9 
90 
9' 
95 

1 

95 
96 


9 
4 
? 

i 


8l 

83 
83 
84 
85 
85 


6 
3 

3 

6 
3 


83 
84 
85 
86 
87 

89 
90 


135.3 
i36.o 
i36.7 
■ 37.5 
i36.a 

ili 

.4r.a 


I alls 
iaa.5 

133.1 

133.8 
1=4.5 
ia5-i 
135.8 
136.5 

137-' 


341 
43 
43 

44 
45 
46 
47 

48 


iBofi 

i8a!i 
i8a.8 
.83.6 
.84.3 
i85o 
i85.S 


161 3 
161-9 

l63.§ 

[63.3 
i63,9 
i64,6 
i65.3 
.65.9 
.66i 
.67-3 


i3 

U 
i5 
i6 

■9 


o8 
oS 
09 

14 

i4 


9 

7 

4 

i 

4 
9 


i 

09 
I3 




71 

74 


53.5 
54. a 
55.0 
55.7 
56.5 
57. a 
58.0 
58.7 
5,.5 


47 
48 

So 
5i 
5a 
5a 

53 


8 
5 

i 


3a 

33 
34 
35 
36 

a 


i 

99 

Io3 
104 


4 

8 
6 
3 

8 
6 
3 


87 

89 
89 

9" 
9' 
9' 

i 


3 
3 

3 

7 


■ 91 

1 

99 


143.4 

i44.a 
144.9 
.45.7 
146.4 
147-1 


1 38^5 

.39,1 
139.8 
.3S.5 

i3i.i 
i3i.8 
i3a.5 
i33.a 
i33,8 


a5. 
5a 
53 
54 
55 
55 
57 
58 

12 


187.3 
l88« 
188.8 
1S9-5 
iV-i.a 
.9..0 
191 -7 
,93.5 
.93.3 


168.0 
16S.6 
.69.3 

'no.6 

171-3 
173.0 
173.6 
173.3 
174.0 


s3 
a4 

aS 


i5 
16 

18 
'9 


6 
3 

8 
6 
3 

8 
6 
3 


■ 4 

i^ 

16 
.6 

\l 
18 
'9 




83 
84 

85 
86 
87 
68 
89 
90 


61.7 
6J.4 
63. a 
63.9 

64.7 
65.4 
66.1 
66.9 


54 
54 
55 

56 
56 
57 
58 

1 


I 
I 
I 


i4i 
4a 
43 
44 
45 
46 

% 


.04 
io5 
106 

108 
109 


B 
5 
3 

8 
5 

I 


1 

96 
97 
97 
98 
99 
99 


J 
4 

4 

7 

4 


o3 
04 
o5 
06 

:^ 
09 


149-4 
i5o,i 
i5o.9 

i5a,3 
i53.i 
i53,8 
154-6 
155.3 
156.1 


i35.3 
i35.a 
.36.5 
137-3 
137.8 
i38.5 

;3',:i 

146.5 


361 
6a 
63 
64 
65 
66 
67 
68 
69 
70 


f 

196.3 
196.9 

.99-3 

199.9 

300.6 


174.6 
175.3 
.76.0 
.76.7 
.77.3 
.78.0 
170-7 
179-3 
180.0 
180.7 


3i 
33 
34 
35 
36 

u 


a3 

36 
a6 

38 

"9 
J9 


8 

1 

8 
5 

; 


a3 
j4 
14 
a5 
a6 
16 


i 


9< 

1 

IS 

99 


67.6 
68.4 

§:; 

70-0 

71.3 

;::; 

73.6 

74.3 


61 
6a 
6a 
63 
64 
64 
65 
66 
66 


I 
I 
l 


.51 
5a 

53 
54 
55 
56 
57 
58 


n3 
m3 
ii4 
ii5 
ii5 
ii6 

lie 


7 

4 

9 

4 

9 


io3 
io3 
io4 
]o5 
]o5 
106 


4 

7 

4 
4 


■ 3 

■ 4 

■3 

18 
■9 


156.8 

■,r.;i 

16S.5 
161.3 
163,0 
163.7 

i63.5 


.4. '9 
.43.5 
i43.a 

143.9 
144.5 
i45-> 

It? 

147.3 


37' 

1 

78 
79 


aoi.4 

ii 

ao4.4 

305.1 

S:3 


181.3 
183.0 
183.7 
i833 
.84.0 
184.7 
i85.3 
186.0 
186.7 
167.4 


4< 

43 

43 
44 
45 
46 

47 

48 


3i 

3j 
3j 
33 
34 
34 
35 
36 
37 


5 

7 
4 

9 

4 


S 

38 

3o 
3i 
3i 
3i 
33 


o3 
04 
o5 
06 

08 
09 


f. 

76.5 
77.3 

?i:S 
Si 

81.0 
8T.7 


67 
68 
68 
69 
70 

73 


3 
3 


.6, 
6a 
63 
64 
65 
66 
67 
68 
69 


119 

la3 
ia4 
ia4 
u5 
ia6 


4 

I 

4 

8 
6 
3 


]o8 
109 
109 

ii3 
n3 


7 

4 

4 

7 

4 
6 


53 

34 
a5 
»6 

aS 

It 


164.3 
i65.o 
165.7 
i66.5 

•X 

168.7 
169.4 

170.9 


I49-1 

i5i.a 
i5i.9 
i5a.6 
153.3 
i53.q 


83 

83 
84 
85 
86 
87 
88 
89 


308.8 
309.6 

3[]!8 
313.5 

31 3.3 

3.4.0 

3.4,8 
3.5.5 


188.7 
189.4 
190.0 
190-7 
191-4 
193.0 
193.7 

.94-0 


5i 
53 
54 
55 

56 
57 
58 


40 
4i 

41 
43 
43 
44 


I 

4 

i 

4 

8 
6 


34 
34 
35 
36 
36 
37 
38 
38 

1 




i3 
14 
i5 
16 

'9 


61.5 
83.1 
84. 
84.7 
85.5 
86.3 
86.9 

89.a 


74 
74 

75 
76 

77 

7> 

79 


3 

6 
3 

6 
3 


171 

73 
74 

75 
76 


ia7 
laS 

:^ 

i3o 
]3] 
i3i 
i33 
i33 


8 
6 
3 

8 
5 
3 

8 


ii4 
ii5 

.i5 
116 

[19 
"9 


4 

8 
4 

4 

8 
4 


33l 

3a 
33 
34 
35 
36 

32 


171.7 
nU 

.73.3 
.75-4 

B 

.784 


.57-3 

■ 57-9 
158.6 
.59.3 


391 

$ 

,99 
3oo 


ai8!5 
3.9.3 

aai!5 


194-7 

.P-7 

'99-4 


Dist. 


Dep. 


Lai. 


Disl 


D=p. 


Lai. 


Disl.l Dep. 


Lai. 


Disl 


Dep. 


LU. 


Dill 


top. 


UL 


[For 48 DegTBe* 
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TABLE IL 


[Pa^59 


Difference of Latitude and Departi 


lire for 43 Degrees. 


Dist. 


Lat. 


Dep. 


Dist. 
61 


Lat. 


Dep. 


Dist. 
121 


' Lat. 


Dep. 


Dist. 

181 


Lat. 

l324 


Dep. 


Dist, 
a4i 


Lat. 
176.3 


Dep. 

T64ui 


I 


00.7 


00.7 


44.6 


4i.6 


88.5 


82.5 


133.4 


a 


01 .5 


01.4 


62 


45 


.3 


4a. 3 


22 


89.2 


83.2 


82 


i33.i 


ia4.i 


4a 


177.0 


i65.o 


3 


02.2 


02.0 


63 


46 


.1 


43.0 


23 


90.0 


83.9 


83 


i33.8 


124.8 


43 


1777 


165.7 


4 


02.9 


02.7 


64 


46 


.8 


43.6 


a4 


90.7 


84.6 


84 


i34.6 


125.5 


44 


178.5 


1664 


5 


o3.7 


o3.4 


65 


47 


.5 


44.3 


a5 


91.4 


85.2 


85 


i35.3 


126.2 


45 


179.2 


167.1 


6 


04.4 


o4'i 


66 


48 


.3 


45.0 


26 


92.2 


85.9 


86 


i36.o 


126.0 
137.5 


46 ' 179.9 
47 ' 180.6 


167.8 


7 


o5.i 


04.8 


67 


49 


.0 


45.7 


a7 


92.9 


86.6 


87 


1 36.8 


168.5 


8 


05.9 
06.6 


o5.5 


68 


49 


.7 


46.4 


28 


93,6 


87.3 


88 


137.5 


128.2 


48 


18 1. 4 


169.1 


9 


06.1 


69 


5o 


.5 


47.1 


29 


94.3 


88.0 


89 


i38.2 


128.9 


49 


182.1 


169.8 


lO 

II 


07.3 


06.8 


70 


5i 


.2 


47.7 
48.4 


3o 
i3i 


95.1 


88.7 


90 
'91 


139.0 


129.6 


5o 
a5i 


182.8 


170.5 


08.0 


07.5 


71 


5i 


■9 


95.8 


89.3 


139.7 


i3o.3 


i83.6 


171.2 


12 


08.8 


08.2 


72 


52 


.7 


49.1 


32 


96.5 


90.0 


92 


140.4 


i3o.9 


52 


184.3 


171.9 
172.5 


• i3 


09.5 


08.0 

09. s 


73 


53 


.4 


49.8 


33 


97.3 


90.7 


93 


i4ia 


i3i.o 


53 


i85.o 


i4 


10.2 


74 


54 


.1 


5o.5 


34 


98.0 


91.4 


94 


i4i-9 


i32.3 


54 


i85.8 


173.2 


i5 


II.O 


10.2 


75 


54 


.9 


5i.i 


35 


98.7 


92.! 


95 


i4a.6 


i33.o 


55 


186.5 


173.9 


i6 


II. 7 


10. 9 

II.O 


76 


55 


.6 


5i.8 


36 


99.5 


93.8 


9<i 


143.3 


1 33.7 


56 


187.2 


174.6 


17 


12.4 


77 


56 


.3 


52.5 


37 


100.2 


93.4 


97 


144.1 


i34.4 


57 


188.0 


175.3 


i8 


l3.2 


12.3 


78 


57 


.0 


53.2 


38 


100.9 


94.1 


98 


144.8 


i35.o 


58 


188.7 


176.0 


19 


13.9 


i3.o 


79 


57. 


.8 


53.9 


39 


101.7 


94.8 


99 


145.5 


i35.7 


59 


189.4 


176.6 


20 
21 


i4.6 


i3.6 


80 
81 


58. 


.5 


54.6 
55.2 


40 
i4i 


102.4 


95.5 


200 
201 


146.3 


136.4 


60 


190.2 


177-3 
178.0 


i5.4 


14.3 


59. 


.2 


io3.i 


96.2 


i47-o 


137.1 


261 


190.9 


22 


16. 1 


i5.o 


82 


60. 





55.9 
56.6 


42 


103.9 


96.8 


02 


147.7 


137.8 


62 


191.6 


178.7 


23 


16.8 


i5.7 


83 


60, 


7 


43 


104.6 


97.5 


o3 


148.5 


1 38.4 


63 


192.3 


I "9-4 


24 


17.6 


16.4 


84 


61, 


4 


57.3 


44 


io5.3 


98.2 


o4 


i49.a 


1 39. 1 


64 


193. 1 


180.0 


25 


18.3 


17.0 


85 


62. 


2 


58.0 


45 


106.0 


98.9 


o5 


149.9 


139.8 


65 


193.8 


180.7 


26 


19.0 


17.7 


86 


62. 


t 


58.7 


46 


106.8 


99.6 


06 


1 50.7 


i4o.5 


66 


194.5 


181.4 


27 


I9-.7 


18.4 


87 


63. 


59.3 


47 


107.5 


100.3 


07 


i5i.4 


i4i.2 


67 


195.3 


182.1 


28 


20.5 


19. 1 


88 


64. 


4 


60.0 


48 


108.2 


100.9 
101 .6 


08 


i5a.i 


141.9 
i4a.5 


68 


196.0 


182.8 


29 


21.2 


19.8 


89 


65. 


I 


60.7 


49 


109.0 


09 


153.9 


69 


196.7 


i83.5 


3o 
3i 


21.9 


20.5 


9^ 


65. 


8 


61.4 
62.1 


5o 
i5i 


109.7 


102.3 


10 
211 


153.6 


143.3 


70 
271 


197.5 


184.1 


22.7 


21. 1 


9» 


66. 


6 


110.4 


io3.o 


i54.3 


143.9 


198.2 


184.8 


32 


23.4 


21.8 


92 


67. 


3 


62.7 


52 


III. 2 


103.7 


12 


i55.o 


144.6 


72 


198.9 


i85.5 


33 


24.1 


22.5 


93 


68. 





63.4 


53 


III. 9 


104.3 


i3 


i55.8 


145.3 


73 


199.7 


186.2 


34 


24.9 


23.2 


94 


68. 


7 


64.1 


54 


112.6 


io5.o 


i4 


i56.5 


145.9 


74 


200.4 


186.0 


35 


25.6 


23.9 
24.6 


95 


69. 


5 


64.8 


55 


ii3.4 


105.7 


i5 


i57.a 


146.6 


75 


201. 1 


187.5 


36 


26.3 


96 


70. 


2 


65.5 


56 


ii4-i 


106.4 


16 


i58.o 


147.3 


76 


201.0 
202.6 


188.3 


37 


27.1 


25.2 


97 


70. 


9 


66.2 


57 


114.8 


107. 1 


17 


158.7 


i48.o 


77 


188.9 


38 


27.8 


26.6 


98 


71. 


7 


66.8 


58 


ii5.6 


107.8 


18 


159.4 


148.7 


78 


2o3.3 


189.6 


39 


28.5 


99 


■7a. 


4 


67.5 


59 


116.3 


108.4 


19 


160.3 


149.4 


79 


204.0 


190.3 


40 
4i 


29.3 


27.3 


100 


73. 


1 


68.3 


60 
i6f 


117. 


109. 1 


20 

331 


160.9 


iSo.o 


80 
281 


2o4-8 


191.0 


3o.o 


28.0 


lOI 


73. 


9 


68.9 


117.7 


109.8 


161.6 


i5o.7 


2o5.5 


191.6 


4a 


3o.7 


28.6 


02 


74. 


6 


69.6 


62 


118.5 


110.5 


23 


163.4 


i5i.4 


82 


206.2 


193.3 


43 


3i.4 


29.3 


o3 


75. 


3 


70.2 


63 


119.2 


HI. 2 


23 


i63.i 


l52.I 


83 


207.0 


193.0 


44 


32.2 


3o.o 


04 


76. 


I 


70.9 


64 


119.9 


111.8 


24 


i63.8 


i53.8 


84 


207.7 


193.7 


45 


32.9 


3o.7 


o5 


76. 


8 


71.6 


65 


120.7 


112.5 


25 


164.6 


i53.4 


85 


ao8.4 


194.4 


46 


33.6 


3i.4 


06 


77. 


5 


72.3 


66 


121.4 


ll3.2 


26 


165.3 


i54.i 


86 


209.2 


195.1 


47 


34.4 


32.1 


07 


78. 


3 


73.0 


67 


122.1 


113.9 


27 


i66.o 


i54.8 


87 


309.9 
210.6 


195.7 


48 


35.1 


32.7 


08 


79" 





73.7 


68 


122.9 


it4.6 


28 


166.7 


i55.5 


. 88 


196.4 


49 


35.8 


33.4 


09 


79- 


7 


74.3 


69 


123.6 


ii5.3 


29 


167.5 


i56,3 


89 


21 1.4 


197.1 


56 


36.6 


34.1 


10 
III 


80. 


4 


75.0 


70 
171 


124.3 


115.9 


3o 
23 1 


168.3 


1 56.9 


90 
291 


313.1 
313.8 


197.8 


5i 


37.3 


34.8 


81. 


2 


75.7 


125.1 


116.6 


168.9 


157.5 


198.5 


52 


38. 


35.5 


12 


81. 


9 


76.4 


72 


125.8 


1 17.3 


32 


169.7 


1 58.2 


92 


31 3.6 


199.1 


53 


38.8 


36.1 


i3 


82, 


6 


77.1 


73 


126.5 


118.0 


33 


170.4 


i58.9 


93 


314.3 


199.8 


54 


39.5 


36.8 


i4 


83. 


4 


77-7 


74 


127.3 


118.7 


34 


171. 1 


159.6 


94 


21 5.0 


300.5 


55 


4o.2 


37.5 


i5 


84. 


1 


78.4 


75 


128.0 


119. 3 


35 


171.9 


160.3 


95 


3i5.7 


301.2 


56 


4i .0 


38.2 


16 


84. 


8 


79.1 


76 


128.7 


120.0 


36 


173.6 


16 1. 


9^ 


216.5 


301.9 


57 


41.7 


38-9 
39.6 


i7 


85. 


6 


79.8 


77 


129.4 


120.7 


37 


173.3 


161.6 


V 


217.2 


202.0 


58 


42.4 


18 


86. 


3 


80.5 


78 


i3o.2 


121.4 


38 


1 74.1 


162.3 


98 


217.9 


203.3 


59 


43.1 


40.2 


19 


87 





81.2 


79 


i3o.9 


122. 1 


39 


174.8 


i63.o 


..99 


218.7 


203.9 


66 
Dist. 


43.9 


40.9 
Lat. 


20 
Dist. 


87 


8 


8f.8 


80 
Dist. 


i3i.6 


132.8 


4o 
Dist. 


175.5 


163.7 


3oo 

Dist. 


219.4 

Dep. 


204.6 


rvp. 


Dep. 


1 Rl. 


Dep. 


r.ai. 


Dep. 


Lnt. 


Lat. 










[For 47 De^eet. | 





TABLE IL 1 


Difference of Latitude and Departure for 44 Degrees. 


Dist. 

I 


Lat. 


Dep. 


Dist. 

61 


Lat. 


Dep. 


Dist. 

121 


Lat. 


Dep. 


Dist. 
181 


■■ - 
Lat. 


Dep. 


Dist. 

241 


Lat. 


Dep. 


00.7 


00.7 


43.9 


42.4 


87.0 


84.1 


i3o.2 


125.7 


173.4 


16-.4 


a 


01.4 


01.4 


62 


44.6 


43.1 


22 


87.8 


84.7 


82 


1 30.9 


126.4 


42 


174.1 


106.1 


3 


02.2 


02.1 


63 


45.3 


43.8 


23 


88.5 


85.4 


83 


1 3 ^.6 


1 27.1 


43 


174.8 


168.8 


4 


02.9 


02.8 


64 


46.0 


44.5 


24 


89.2 


86.1 


84 


i32.4 


127.8 


44 


175.5 


169.5 


5 


o3.6 


o3.5 


65 


46.8 


45.2 


25 


89.0 
90.6 


86.8 


85 


i33.i 


128.5 


45 


176.2 


170.2 


6 


o4.3 


04.2 


66 


47.5 


45.8 


26 


87.5 


86 


i33.8 


129.2 


46 


177.0 


170.9 


7 


o5.o 


04.9 


67 


48.2 


46.5 


27 


91.4 


88.2 


87 


1 34.5 


i3o.6 


47 


177.7 


I 71.6 


8 


o5.8 


o5.o 


68 


48.9 


47.2 


28 


92.1 


88.9 


88 


i35.2 


48 


178.4 


172.3 


9 


06.5 


06.3 


69 


49.6 


47.9 


29 


92.8 


89.6 


89 


i36.o 


i3i.3 


49 


179.1 


173.0 


lO 


07.2 


06.9 


71 


5o.4 


48.6 


3o 

l3£ 


93.5 


90.3 


90 
191 


1 36.7 


1 32.0 


5o 

25l 


179.8 


173.7 
174.4 


II 


07.9 


07.6 


5i.i 


49.3 


94.2 


91.0 


137.4 


i32.7 


180.6 


la 


08.6 


08.3 


72 


5i.8 


5o.o 


32 


95.0 


91.7 


92 


1 38. 1 


1 33.4 


52 


181.3 


175 I 


i3 


09.4 


09.0 


73 


52.5 


5o.7 


33 


95.7 


92.4 


93 


1 38.8 


1 34. 1 


53 


182.0 


175.7 


U 


10. 1 


09.7 


74 


53.2 


5i.4 


34 


9b.4 


93.1 


94 


139.6 


i34.8 


54 


182.7 


176.4 


i5 


10.8 


10.4 


75 


54.0 


52.1 


35 


97.1 


93.8 


95 


1 40.3 


i35.5 


55 


i83.4 


177.1 


i6 


II. 5 


II. I 


76 


54.7 


52.8 


36 


97.8 


94.5 


9<i 


i4i.o 


i36.2 


56 


184.2 


177.8 


17 


12.2 


11.8 


77 


55.4 


53.5 


37 


98.5 


95.2 


97 


141.7 


1 36.8 


57 


184.9 


178.5 


i8 


12.9 


12.5 


78 


56.1 


54.2 


38 


99.3 


'^t 


98 


142.4 


137.5 


58 


1 85.6 


179.2 


^9 


i3.7 


l3.2 


79 


56.8 


54.9 


39 


100. 


99 


143.1 


1 38.2 


59 


186.3 


179.9 


20 


14.4 


i3.9 


80 
81 


57.5 


55.6 
56.3 


4o 
i4i 


100.7 


97.3 


200 
201 


143.9 


i38.9 


60 
261 


187.0 


180.6 


21 


i5.i 


i4.6 


58.3 


101.4 


97-9 


144.6 


139.6 


187.7 


181.3 


22 


i5.8 


i5.3 


82 


59.0 


57.0 


42 


102. 1 


98.6 


02 


145.3 


i4o.3 


62 


188.5 


182.0 


23 


16.5 


16.0 


83 


59.7 


57.7 


43 


102.9 


99.3 


o3 


146.0 


i4i.o 


63 


189.2 


182.7 


24 


17.3 


16.7 


84 


60.4 


58.4 


44 


io3.o 


lOO.O 


04 


146.7 


141.7 


64 


189.9 


i83.4 


25 


18.0 


17.4 


85 


61. 1 


59.0 


45 


104.3 


100.7 


o5 


147.5 
i4o.» 


142.4 


65 


190.6 


184.1 


26 


18.7 


18. 1 


86 


61.9 


59.7 


46 


io5.o 


IOI.4 


06 


r43.i 


66 


191.3 


184.8 


27 


19.4 


18.8 


87 


62.6 


60.4 


47 


io5.7 


102. 1 


07 


I48.0 
149.6 


143.8 


67 


192. 1 


i85.5 


28 


20.1 


19.5 


88 


63.3 


61. 1 


48 


106.5 


102.8 


08 


144.5 


68 


192.8 


186.2 


;9 


20.9 


20.1 


89 


64.0 


61.8 


49 


107.2 


io3.5 


09 


i5o.3 


145.2 


69 


193.5 


186.9 


3o 


21.6 


20.8 


90 
9^ 


64.7 


62.5 


5o 
i5i 


107.9 


104.2 


10 
211 


i5i.i 


145.9 


70 
271 


194.2 


187.6 


3i 


22.3 


21.5 


65.5 


63.2 


108.6 


104.9 


i5i.8 


146.6 


194.9 


188.3 


32 


23.0 


22.2 


92 


66.2 


63.9 


52 


109.3 


io5.6 


12 


i52.5 


1 47-3 


72 


195.7 


188.9 


33 


23.7 


22.9 
23.6 


93 


66.9 


64.6 


53 


no. I 


106.3 


i3 


1 53.2 


i48.o 


73 


196.4 


189.6 


34 


24.5 


94 


67.6 


65.3 


54 


no. 8 


107.0 


i4 


153.9 


148.7 


74 


1 97. 1 


190.3 


35 


25.2 


24.3 


95 


68.3 


66.0 


55 


III. 5 


107.7 


i5 


154.7 


149-4 


75 


197.8 


191.0 


36 


25.9 
26.6 


25.0 


96 


69.1 


66.7 


56 


112.2 


108.4 


16 


i554 


i5o.o 


76 


198.5 


191.7 


37 


25.7 


97 


69.8 


67.4 


57 


112. 9 


109. 1 


>7 


i56.i 


i5o.7 


77 


199.3 


192.4 


38 


27.3 


26.4 


98 


70.5 


68.1 


58 


ii3.7 


109.8 


18 


1 56.8 


i5i.4 


78 


200.0 


193.! 


39 


28.1 


27.1 


99 


71.2 


68.8 


59 


114.4 


no. 5 


»9 


157.5 


l52.I 


79 


200.7 


193.8 


4o 
4i 


28.8 


27.8 


100 


71.9 


69.5 
70.2 


6<) 
161 


ii5.i 


in. I 


20 
221 


1 58.3 


i52.8 


80 
281 


201.4 
202.1 


194.5 


29.5 


28.5 


lOI 


72.7 


ii5.8 


III. 8 


159.0 


1 53.5 


195.2 


42 


3o.2 


29.2 


02 


73.4 


70.0 
71.5 


62 


116. 5 


112.5 


22 


159.7 


154.2 


82 


202.0 

203.O 


195.9 


43 


30.9 


29.0 


o3 


74.1 


63 


117. 3 


Il3.2 


23 


160.4 


154.Q 
i55.6 


83 


196.6 


44 


3i.7 


35.6 


04 


74.8 


72.2 


64 


118. 


nS.9 
114.6 


24 


161. 1 


84 


2o4.3 


197.3 


45 


32.4 


3i.3 


o5 


75.5 


72.9 


65 


118.7 


25 


16 1. 9 


1 56.3 


85 


2o5.o 


198.0 


46 


33.1 


32. 


06 


76.3 


73.6 


66 


II9-4 


ii5.3 


26 


162.6 


157.0 


86 


2o5.7 


198.7 


47 


33.8 


32.6 


07 


77.0 


74.3 


67 


120.1 


116.0 


27 


i63.3 


157.7 


87 


206.5 


199-4 


48 


34.5 


33.3 


08 


77.7 


75.0 


68 


120.8 


116.7 


28 


164.0 


1 58.4 


88 


207.2 


200.1 


49 


35.2 


34.0 


09 


78.4 


75.7 


69 


121. 6 


117.4 


29 


164.7 


159. 1 


89 


207.9 


200.8 


bo 
5i 


36.0 
36.7 


34.7 
35.4 


10 
III 


79- » 


76.4 


70 
171 


122.3 


118.1 


3o 

23 1 


i654 


159.8 


90 
291 


208.6 


201.5 


79.8 


77.1 


123.0 


118.8 


166.2 


160.5 


209.3 


202.1 


52 


37.4 


36.1 


12 


80.6 


77.8 


72 


123.7 


119. 5 


32 


167.6 


161.2 


92 


210.0 


ao2.8 


53 


38.1 


36.8 


i3 


81.3 


78.5 


73 


124.4 


120.2 


33 


161.9 
162.0 


93 


210.8 


2o3.5 


54 


38.8 


37.5 


i4 


82.0 


79.2 


74 


125.2 


120.9 


34 


168.3 


94 


24 1.5 


204.2 


55 


39.6 


38.2 


i5 


82.7 


79-9 


75 


125.9 
126.6 


121. 6 


35 


169.0 


i63.2 


95 


212.2 


204.9 
ao5.6 


56 


40.3 


38.9 
39.6 


16 


83.4 


80.6 


76 


122.3 


36 


169.8 


163.9 


96 


212.9 

2 1 3.6 


57 


4i.o 


17 


84.2 


81.3 


77 


127.3 


123.0 


37 


170.5 


164.6 


97 


206.3 


58 


41.7 


4o.3 


18 


84.9 


82.0 


78 


128.0 


123.6 


38 


171.2 


i65.3 


98 


214.4 


207.C 


^9 


42.4 


4i .0 


'9 


85.6 


82.7 


79 


128.8 


124.3 


39 


171.9 
172.6 


166.0 


99 


2l5.I 


207.7 


6o 
Dist. 


43.2 
Dep. 


41.7 


20 
Dist. 


86.3 
Dep. 


83.4 
Lai. 


80 
Dist. 


129.5 


125.0 


40 
Dist. 


166.7 


3oo 
Dist. 


2 1 5.8 


208.4 


l^at. 


1 Dep. 


Lat. 


Dep. 


Lat. 


Dep. 


Lat. 




[For 46 Degrees. | 



r 



TABLE II. [P*Be6i 
DifTerence of Latitude and Departure for 45 Degrees. 


IMst. 

I 
a 
3 

4 
5 
6 

7 
8 

9 

lO 


Lat 

00.7 

01.4 
oa.i 
02.8 
o3.5 
04.2 

04.9 
o5.7 

06.4 
07.1 


Dep. 


bist. 


Lat. 


Dep. 


Dist. 


Lat. 


Dep. 


Dist. 


Lat. 


Dep. 


Dist. 

24» 

42 
43 
44 
45 
46 

4i 
48 

5o 

25l 
52 

53 

54 
55 
56 

57 
58 

60 

261 
62 
63 
64 
65 
66 

67 
68 
69 
70 

271 
72 
73 
74 
75 
76 
77 
78 

80 

281 
82 
83 

84 
85 
86 

87 
88 

89 

90 

291 

9? 
9^ 

96 

9Z 
98 

3oo 
Dist. 


Lat. 


Dep. 


00.7 

01.4 
02.1 
02.8 
o3.5 
04.2 

04.9 
o5.7 

06.4 
07.1 

07.8 
08.5 
09.2 
09.9 
10.6 
II. 3 
12.0 
12.7 
i3.4 
i4.i 


61 
62 
63 

64 
65 
66 

67 
68 

69 

70 


43 
43 
44 
45 
46 
46 

47 
48 
48 

49 


.1 
.8 
.5 
.3 
.0 

.7 
.4 
.1 
.8 
.5 


43.1 
43.8 
44.5 
45.3 
46.0 
46.7 
474 
48.1 
48.8 
49.5 


121 
aa 
a3 
24 

25 

26 

27 
a8 


85.6 
86.3 
87.0 
87.7 

88.4 
89.1 

89.8 
90.5 
91.2 
91.9 


85.6 
86.3 
87.0 

87.7 
884 

89.1 
89.8 
90.5 
91.2 
91.9 


181 
82 
83 

84 
85 
86 

U 
89 

191 
9? 

9Z 
98 

99 

200 

201 
02 
o3 

04 
o5 
06 
07 
08 
09 
10 

an 
12 
i3 

i4 
i5 
16 

\l 

«9 
20 

221 
22 

23 

24 

25 

26 

27 
28 

3o 

23 1 
32 

33 

34 
35 
36 

37 
38 

4o 
Dist. 


ia8.o 
ia8.7 

129.4 
i3o.i 
i3o.8 
i3i.5 
i3a.a 
132.9 
133.6 
134.4 


128.0 
128.7 

129.4 
i3o.i 
i3o.8 
i3i.5 

132.2 

132.9 
i33.6 
1 344 


170.4 
171. 1 
171. 8 
172.5 
173.2 
173.9 

174.7 
1754 
176.1 
176.8 


170.4 
171.1 
171.8 

1-2.5 

173.2 
173.9 

174.7 
1754 
176.1 
176.8 


II 
la 

i3 

i4 
i5 
i6 

\l 

19 
ao 

ai 
aa 
a3 
a4 

25 

a6 

27 

a8 
3o 


07.8 
08.5 
09.2 
09.0 
10.6 
II. 3 
12.0 
12.7 
i3.4 
14.1 


71 
72 
73 
74 
75 
76 
77 
78 

Z9 
80 


5o 
5o 
5i 

52. 

53. 
53. 

54. 
55, 
55. 
56. 


.a 

:t 

.3 
.0 

.7 
4 

a 


5o.a 
50.9 
5i.6 
5a.3 
53.0 
53.7 

544 
55.a 

55.9 
56.6 


i3i 

32 

33 

34 
35 
36 

37 
38 

4o 

i4i 
42 
43 
44 
45 
46 

47 
48 

n 

i5i 

52 

53 

54 
55 
56 

57 
58 

161 
62 
63 

64 
65 
66 

67 
68 
69 
70 

171 
72 
73 
74 
75 
76 

77 
78 

Z9 

80 
Dist 


92.6 
93.3 
94.0 
94.8 
95.5 
96. a 
96.0 
97.6 
98.3 
99.0 


92.6 
93.3 
94.0 
94.8 
95.5 
96.2 

96.9 
97.6 
98.3 
99.0 


I35.I 
i35.8 
i36.5 
137. a 

137.9 
138.6 
139.3 
i4o.o 
140.7 
141.4 


I35.I 
1 35.8 
136.5 
137.2 
137.9 
i38.6 
139.3 
[4o.o 
140.7 
141.4 


177.5 
178.2 
178.0 

179.0 
180.3 

181.0 
181.7 
182.4 
i83.i 
i83.8 


177.5 
178.2 
178.0 
179.6 
180.3 
181.0 
181.7 
182.4 
1 83. 1 
1 83,8 


14.8 
i5.6 
16.3 
17.0 

17-7 

19.1 
19.8 
20.5 

21 .2 


14.8 
i5.6 
16.3 
17.0 
17.7 
18.4 
19. 1 
19.8 
20.5 
21. a 


81 
82 
83 

84 
85 
86 

87 
88 

89 
90 
91 

9Z 

98 

99 
100 

101 
02 
o3 

04 
o5 
06 

07 
08 

09 
10 


57. 
58. 

58. 

60. 
60. 
61. 
62. 
62. 
63, 

64. 
65. 
65. 
66. 
67. 

67. 
68 

69 

70. 

70 


3 


7 

4 

I 
8 
5 

a 

3 

1 

8 
.5 
,a 

t 

.3 
.0 
.7 


57.3 
58.0 
58.7 

59.4 
60.1 
60.8 
61.5 
62.2 
62.9 
63.6 

64.3 
65.1 
65.8 
66.5 
67.2 

67.9 
68.6 

69.3 

70.0 

70.7 


99-7 
10Q.4 

lOI.I 

101.8 
ioa.5 
io3.a 
103.9 

104.7 
io5.4 
106. 1 


99-7 
ioo4 
101. 1 
101.8 
102.5 
io3.2 
103.9 

104.7 
io5,4 
106.1 


142. 1 
142.9 
143.5 
144.2 
145.0 
145.7 
146.4 
147. 1 
147.8 
148.5 


142. 1 
142.8 
143.5 
144.2 
145.0 
145.7 
i464 

147-1 
147.8 
148.5 


184.6 
i85.3 
186.0 
186.7 

187.4 
188. 1 
188.8 
189.5 
190.2 
190.9 


184.6 
i85.3 
186.0 
186.7 

187.4 
188.1 

188.8 
189.5 
190.2 
190.9 


3i 
3a 
33 

34 
35 
36 

37 
38 

^9 
4o 

4i 

42 

43 
44 
45 
46 
47 

48 
5o 


21.9 
22.6 

23.3 
24.0 

24.7 

25.5 
26.2 
26.0 
27.6 
28.3 

29.0 
29.7 

3o.4 
3i.i 
3i.8 
32.5 
33.2 
33.9 
34.6 
35.4 


ai.o 
22.0 
23.3 
24.0 

24.7 
25.5 
26. a 
a6.o 
27.0 
a8.3 


106.8 
107.5 
108. a 
108.9 
109.6 
no. 3 

III.O 

111.7 
112.4 

I13.I 


106.8 
107.5 
108.2 
108.9 
109.6 
110.3 

(II.O 

111.7 
112.4 
ii3.i 


149.2 

iSo.o 
i5i.3 

l52.0 

i52.7 
i53.4 
i54.i 

154.9 
i55.6 


149.2 

149.9 
i5o.6 
i5r.3 

l52.0 

152.7 
i53.4 
1 54. 1 
154.9 
1 55.6 


191.6 
192.3 
193.0 
193.7 
194.5 
195.2 
195.9 
196.0 
197.3 
198.0 


191.6 
192.3 
193.0 
193.7 
194.5 
195.2 

196.6 
197.3 
198.0 


29.0 
29.7 

3o.4 
3i.i 
3i.8 
32.5 
33.2 
33.9 
34.6 
35.4 


71. 
72. 
72. 
73, 
74. 
75. 
75. 
76. 
77. 
77. 


.4 
I 

.8 
5 
.a 

7 

4 

I 
.8 


71.4 
72.1 
72.8 
73.5 
74.2 
75.0 
75.7 
76.4 
77-1 
77.8 

78.5 
79.2 

Z9? 
80.6 

81.3 
82.0 
82.7 
83.4 
84.1 
84.9 
Lau 


ii3.8 
114.6 
ii5.3 

116. 
1 16.7 

117.4 

118. 1 
118.8 
119. 5 
120.2 


II 3.8 
1 14.6 
ii5.3 
1 16.0 
116.7 

1 17-4 
118.1 
II 8.8 
1 19.5 
120.2 


i56.3 
157.0 

157.7 
1 58.4 

159. 1 
if.9.8 
160.5 

161. 2 
161 .9 
162.6 


1 56.3 
157.0 

157.7 
i58.4 

1 59. 1 
159.8 
160.5 

161 .2 
161.9 
162.6 

163.3 
164.0 
164.8 
i65.5 
166.2 
166.9 
167.6 
168.3 
169.0 
169.7 


198.7 

199.4 
200.1 
200.8 
201.5 
202.2 
202.9 
2o3.6 
204.4 

205.1 


198.7 

»994 
200.1 
200.8 
201.5 
202.2 
202.9 
2o3.6 

204.4 
2o5.i 


5i 
5a 
53 

54 
55 
56 

57 
58 

6o 


36.1 
36.8 
37.5 
38. a 

39.6 
40.3 
4i.o 

41.7 
42.4 


36.1 
36.8 
37.5 
38.2 
38.6 
39.6 
40.3 
4i.o 

41.7 
42.4 


III 
12 
i3 

i4 
i5 
16 

17 
18 

19 
20 


78. 

79- 

Z9" 
80. 

81, 

82. 

8a. 

83. 

84. 

84. 


5 
,a 

:? 

3 


7 
.4 
.1 

•9 


120.9 
121.6 
122.3 
ia3.o 
123.7 
124.5 

125.2 

ia5.9 
126.6 
127.3 


120.9 
121. 6 
122.3 
ia3.o 
123.7 
124.5 

125.2 
125.9 
126.6 
127.3 

Ut. 


163.3 
164.0 
164.8 
i65.5 
166.2 
166.9 
167.6 
168.3 
169.0 
169.7 


2o5.8 
206.5 
207.2 
207.9 
208.6 
209.3 
210.0 
210.7 
211. 4 
212. 1 

Dt-p. 


2o5.8 

206 5 

207 2 
207.0 
208.6 
209.3 
210.0 
210.7 
211.4 
212. 1 


DisL Dep.| 


Lat. 


Diet. 


Dep. 


Dep. 


Dep. 


Lat. 


Lat. 


[For 45 Degrees. 



ffVl TABLE III. 

Meridional Parts. 

t 


M. 

1 

2 

3 
4 

5 
6 

/ 

8 
_9 

lO 

II 

12 

i3 
i4 

i5 

i6 

17 
i8 

12 

20 
21 
22 
23 
24 

25 
26 

27 

28 
29 

3o 
3i 

32 

33 

34 

35 

36 

3? 
38 

40 

4i 
42 
43 
44 

45 
46 

47 
48 

49 
5o 
5i 

52 

53 

54 

55 

56 

57 
58 

59 
M. 


iP 


10 


2' 


a" 


4*» 

240 
241 
242 
243 
244 


5f> 

3oo 
3oi 
3o2 
3o3 
3o4 

3o5 
3o6 
3o7 
3o8 
3o9 


ep 


70 


180 


90 


IQo 

6o3 

6o4 
6o5 
606 
607 


664 
665 
666 
667 
668 


vr 


J:^ 


M. 



1 
2 
3 
4 

5 
6 

7 
8 

9 
10 
11 
12 
i3 
i4 

i5 
16 

17 
18 

19 
20 

21 
22 

23 

24 

25 

26 

27 
28 
29 

3o 
3i 

32 

33 
34 

35 
36 

37 
38 

39 

40 
4i 
42 
43 
44 

45 
46 

47 
48 

49 
5c> 
5i 

52 

53 
54 

55 

56 

57 
58 

52 
M. 




I 
a 
3 
4 


60 
61 
62 
63 
64 


120 
121 
122 

123 

124 


180 
181 
182 

i83 
184 


36i 
362 
363 
364 
365 


421 
422 
423 

424 
425 


482 
483 

484 
485 
486 


542 
543 
544 
545 
546 


725 
726 

727 
728 
729 


787 
788 

789 
790 
791 


5 
6 

7 
8 

9 


65 
66 

67 
68 

69 


125 

126 

127 
128 

129 


i85 
186 

187 
188 

189 


245 
246 

247 
248 

249 


366 

367 
368 
369 
370 

371 
372 
373 

374 
375 


436 
427 
428 

429 
43o 


487 
488 
489 
490 
49 f 


547 
548 

549 
55o 
55i 

552 
553 
554 
555 
556 

557 
558 
559 
56o 
56i 

562 
564 
565 
566 
567 


608 
609 
610 
611 
.612 

6i3 
6r4 
6i5 
616 
617 

618 
619 
620 
621 
622 

623 
624 
625 
626 
627 


669 
670 

671 
6 '2 

6-/3 


73o 
73 1 
732 
734 
735 


79J 
793 

794 
795 

796 

797 
798 

799 
800 

801 

802 
8o3 

8o4 
8o5 
806 


10 
II 
la 
i3 
i4 


'70 
7' 
72 
73 
74 


i3o 
i3i 

1 32 

i33 
1 34 


190 
191 
102 

194 


25o 

25l 
252 

253 
254 

255 
256 
257 
258 
259 


3io 
3ii 

3l2 

3i3 
3i4 


43 1 
432 
433 

434 
435 


492 

493 

494' 

495 

496 


674 
675 
676 

677 
678 


736 

737 
738 

739 
740 


i5 
16 

17 
18 

'9 


75 

76 

77 
78 

79 


i35 
1 36 

i37 
1 38 
,39 


196 

198 
199 


3i5 
3i6 

3i7 
3i8 
3i9 


376 

377 
378 

379 
38o 


436 
437 
438 
439 
440 


497 
498 

499 
5oo 

5oi 


679 
680 

68t 

682 

683 


74 i 
742 
743 
744 
745 


20 
21 

22 
23 
24 


80 
81 
82 
83 
84 


i4o 
i4i 
142 
143 
144 


aoo 
aoi 
202 
3o3 
204 


260 
261 
262 
263 
264 


320 

321 
322 

323 
324 


38i 
382 
383 
384 
385 


44 1 
442 
443 

444 
445 


5o2 
5o3 

5o4 
5o5 
5o6 

507 
5o8 
509 
5io 
5ii 

5l2 

5i3 

5i4 
5i5 
5i6 


684 
685 

687 
688 
689 


746 

747 
748 

749 
75o 


807 
808 
809 
810 
811 


35 

26 

27 
28 
29 

3o 
3i 

32 

33 
34 


85 
86 

87 
88 

89 


i45 
i46 
i47 

i48 
149 


2o5 
206 
207 
208 
209 


265 
266 
267 
268 
269 


325 
326 

327 
328 
33o 


386 
387 
388 
389 
390 


446 

447 
448 

449 
45o 

45i 
452 
453 

454 
455 


568 
569 
570 

572 


628 
629 
63 1 
632 
633 


690 

^' 

092 
693 
694 


75i 
752 
753 

754 
755 


812 
8i3 
8i5 
816 
817 

818 
819 
820 
821 
822 

823 
824 
825 
826 
827 


90 

9' 
92 

94 


i5o 
i5i 

1 52 

1 53 

1 54 


210 
211 
212 

2l3 
2l4 
2l5 

216 

217 
218 
219 


270 
271 
272 
273 
274 

275 
276 

277 
278 

279 


33 1 
332 
333 
334 
335 


391 
39a 
393 

394 
395 


573 

574 
575 
576 
577 


634 
635 
636 
637 
638 


695 
696 

697 
698 
699 


756 

757 
758 

759 
760 


35 
36 

37 
38 

39 
4o 
4i 
42 
43 
44 


96 
97 
98 
99 


i55 
i56 

1 57 
i58 

1 59 


336 
337 
338 
339 
340 


396 

397 
398 

399 
400 


456 

457 
458 
459 
460 

46 1 
462 
463 

464 
465 


5i7 
5i8 

519 
520 

521 


578 

579 
58o 

531 
582 


639 
64o 
64i 
642 
643 


700 
701 
702 
7o3 
704 


761 
762 
763 

764 
765 


100 
101 
102 
io3 
io4 


160 
161 
162 
i63 
i64 


220 
221 
222 
223 
224 


280 
281 
282 
283 
284 


341 
342 
343 

344 
MS 


4oi 
4o2 
4o3 

4o4 
4o5 


522 

523 

524 

525 
526 


583 

584 
585 
586 
587 


644 
645 
646 

647 
648 


7o5 
706 
707 
708 
709 


766 

767 
768 

769 

770 


828 
829 
83o 
83 1 
832 


45 

46 

47 
48 

49 


io5 
106 

107 
108 
109 


1 65 
166 

167 
168 
169 


225 
226 
227 
228 
229 


285 
286 
287 
288 
289 


346 

347 
348 

349 
35o 


406 
407 
4o8 
409 
4io 


466 

467 
468 
469 
470 


527 
528 
529 
53o 
53i 

532 
533 
534 
535 
536 


588 
589 
590 
591 
592 


649 
65o 

65 1 
652 
653 


710 
711 
712 
7i3 
7i4 


771 

772 

773 
774 
775 


833 
834 
835 
836 
837 


5o 
5i 

52 

53 

54 

55 
56 

57 
58 
59 

0^ 


no 
ill 
112 
ii3 
ii4 


170 

171 
172 
173 
174 


23o 

23l 
232 

233 

934 


290 
291 
292 
293 
294 


35i 
352 
353 
354 
355 


4ii 

4l2 

4i3 

4i4 
4i5 


471 
472 
473 
474 
476 


593 

594 
595 
596 

597 


654 
655 
656 

657 
658 


7i5 
716 
717 
718 
719 


777 
778 

779 
780 

781 


838 
839 
84o 
84 1 
842 


ii5 
116 

H7 
118 
119 


175 
176 
177 
178 
179 


235 
236 

237 
238 
239 


295 
296 

297 
298 
299 

40 


356 

357 
358 
359 
36o 


4i6 

417 
4j8 

419 
420 


477 
478 

479 
480 

481 


S37 
538 
539 
54o 
54 1 


598 

599 
600 

601 

60a 


659 
660 
661 
662 
663 


720 
721 
722 
723 
724 


782 
783 
784 
785 
786 


843 

844 
845 
846 
847 


^ 


y 


5« 


6P 


70 


8*^ 


90 


IQo 


IP 12° 
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Meridional Parts. 








1 


M 


. W 


15« 


ie« 


170 


18° 


19° 


20° 

1225 


21° 22° 


23° 


24° 


25° 

i55o 


26° 
1616 


27° 

1684 


M. 




( 


I 848 


910 


97i 


io35 


1098 


1161 


1289 


i354 


1419 


1484 




I 85o 


911 


974 


36 


99 


63 


26 


9« 


55 


20 


85 


5i 


18 


85 


I 


4 
i 


I 85i 


9i3 


975 


37 


IIC)0 


64 


27 


9> 


56 


21 


86 


52 


19 


86 


2 


\ 


3 852 


914 


976 


38 


01 


65 


28 


92 


57 


22 


87 


53 


20 


87 


3 


i 


i 853 


9.5 


977 


39 


02 


66 
1167 


29 


93 


58 
i359 


23 


88 

1490 


54 
i556 


21 


88 


4 
5 


. 


5 854 


916 


978 


iii4i 


iio3 


ia3o 


1295 


1424 


1622 


1689 


( 


5 855 


917 


979 


4a 


o5 


68 


32 


9<> 


60 


25 


9' 


57 


23 


90 


6 


• 


7 856 


918 


980 


43 


06 


69 


33 


97 


61 


26 


9a 


58 


24 


9» 


7 


1 


5 857 


919 


981 


44 


07 


70 


34 


98 


62 


27 


93 


59 


25 


93 


8 


« 


^ 858 
3 859 


920 


982 


45 


08 


71 


35 


99 


63 


28 


94 
1495 


60 


26 


94 
1695 


9 
10 


1< 


92] 


983 


1046 


1 109 


1172 


1236 


i3oo 


1 364 


i43o 


i56i 


1628 


1 


1 86o 


922 


984 


47 


10 


73 


37 


01 


66 


3i 


96 


62 


29 


96 


II 


1 


1 86i 


923 


985 


48 


II 


74 


38 


02 


67 


32 


97 


63 


3o 


97 


12 


1. 


3 862 


924 


986 


49 


12 


75 


39 


o3 


68 


33 


98 


64 


3i 


98 


i3 


h 


i 863 


925 


987 


5o 


i3 


76 
1177 


4o 


04 


69 


34 


?9 

i5oo 


65 
1 567 


32 

i633 


99 
1700 


i4 
i5 


I, 


5 864 


926 


988 


io5i 


iii4 


1241 


i3o5 


1370 


1435 


l( 


5 865 


927 


989 


52 


i5 


78 


42 


06 


71 


36 


02 


68 


34 


01 


16 


r 


7 866 


928 


990 


53 


16 


79 


43 


07 


72 


37 


o3 


69 


35 


o3 


'7 


il 


8 867 


929 


991 


54 


17 


81 


44 


08 


73 


38 


04 


70 


37 


04 


18 


i< 


^ 868 
869 


93o 


99i 


55 


18 
1119 


82 


45 


10 


74 


39 


o5 


71 
1572 


38 
1639 


o5 
1706 


1? 
20 


a 


93> 


994 


io56 


ii83 


1246 


i3ii 


1375 


i44o 


i5o6 


a 


1 870 


932 


995 


57 


20 


84 


48 


12 


76 


4i 


07 


73 


4o 


07 


21 


a 


a 871 


933 


9^ 


58 


21 


85 


49 


i3 


77 


43 


08 


74 


4i 


08 


22 


a 


3 872 


934 


W7 


59 


22 


86 


5o 


i4 


79 


44 


09 


75 


42 


09 


23 


a 


4 873 


935 


998 


60 


23 


87 


5i 


i5 


80 


45 


10 


77 


43 


II 


24 

25 


a 


5 874 


936 


999 


1061 


II25 


1188 


1252 


i3i6 


i38i 


1 446 


i5ii 


1578 


1644 


1712 


a 


6 875 


937 


1000 


63 


26 


89 


53 


17 


82 


47 


i3 


79 


45 


i3 


26 


a 


7 876 


933 


01 


64 


27 


90 


54 


18 


83 


48 


i4 


80 


47 


i4 


27 


a 
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939 


02 


65 


28 


9» 


55 


*9 


84 


49 


i5 


81 


48 


i5 


28 


a 


9 878 


941 


o3 


66 


29 

ii3o 


92 


56 


20 


85 


5o 


16 


82 
i583 


49 
i65o 


16 


29 

3o 


3 


879 


94a 


xoo4 


1067 


1193 


1257 


l32I 


1 386 


i45i 


i5i7 


1717 


3 


I 880 


943 


o5 


68 


3i 


94 


58 


22 


87 


52 


18 


84 


5i 


18 


3i 


3 


2 88a 


944 


06 


69 


32 


95 


59 


24 


88 


53 


19 


85 


52 


20 


32 


3 


3 883 


945 


07 


70 


33 


96 


6^ 


25 


89 


55 


20 


86 


53 


21 


33 


3 


4 884 

5 885 


946 


08 


71 


34 


98 
1199 


61 


26 


90 


56 


21 


88 


54 
i656 


22 


34 
35 


3 


947 


1009 


1072 


ii35 


1262 


i327 


1392 


1457 


1 522 


1589 


1723 


3 


6 886 


948 


10 


73 


36 


1200 


64 


28 


93 


58 


24 


90 


57 


24 


36 


3 


7 887 


949 


II 


74 


37 


01 


65 


29 


94 


59 


25 


91 


58 


25 


37 


3 


8 888 


950 


12 


75 


38 


02 


66 


3o 


95 


60 


26 


92 


59 


26 


38 


3 


9 889 
890 


95 1 


i3 


76 


39 


o3 


67 
1268 


3i 
1 332 


96 


61 


27 


93 


60 
1661 


27 
1729 


39 
40 


i 


952 


ioi4 


1077 


ii4o 


1204 


1397 


1462 


i528 


1594 


4 


I 891 


953 


i5 


78 


4i 


o5 


69 


33 


98 


63 


29 


95 


63 


3o 


4i 


^ 


a 892 


954 


16 


79 


42 


06 


. 70 


34 


99 


64 


3o 


90 


63 


3i 


42 


^ 


[3 893 


955 


18 


80 


44 


07 


71 


35 


i4oo 


65 


3i 


98 


64 


32 


4:^ 




14 894 


956 


19 


81 


45 


08 


72 


36 


01 


67 


32 


99 


66 


33 


44 
45 




5 895 


957 


1020 


1082 


ii46 


1209 


1273 


1 338 


i4o2 


1468 


1 533 


1600 


1667 


1734 




16 896 


958 


21 


84 


47 


10 


74 


39 


o3 


69 


35 


01 


68 


?^ 


46 




!Z S97 


959 


22 


85 


48 


11 


75 


4o 


o5 


70 


36 


02 


69 


36 


47 




(8 898 


960 


23 


86 


49 


12 


76 


4i 


06 


71 


37 


o3 


70 


38 


48 




I9 899 


961 


24 


87 


5o 


i3 


77 


42 


07 


72 
1473 


38 
i539 


04 
i6o5 


71 
1672 


39 

1740 


49 
5o 




K) 900 


962 


1025 


1088 


ij5i 


12l5 


1278 


1 343 


i4o8 




jl 901 


963 


26 


89 


52 


16 


80 


44 


09 


74 


40 


06 


73 


4i 


5i 




)a 902 


964 


27 


90 


53 


17 


81 


45 


10 


75 


4i 


08 


75 


42 


52 




)J 903 


965 


28 


9' 


54 


j8 


82 


46 


II 


76 


42 


09 


76 


43 


53 




)4 904 
55-905 


966 
968 


29 


92 


55 


»9 


83 


47 


12 


77 


43 


to 
1611 


77 


44 


54 
55 




io3o 


1093 


ii56 


1220 


1284 


1 348 


i4i3 


1 479 


i544 


1678 


1746 




k) 906 


969 


3i 


94 


57 


21 


85 


49 


i4 


80 


46 


12 


Z9 


47 


56 




7 907 


970 


32 


95 


58 


22 


86 


5o 


i5 


81 


47 


ij 


80 


48 


57 




8 908 


971 


33 


96 


59 


23 


87 


52 


16 


82 


48 


14 


81 


49 


58 




59 909 
M.) 14^ 


972 
15^ 


34 


97 


60 


24 


88 


53 
21° 


18 
22° 


83 


49 


i5 


82 


5o 


5? 
M. 


> 


lep 


170 


18° 


iy» 


20" 


23° 


24° 


25° 


2(5° 2r> 



M. 


98= 


!»» 


30" 


31" 


32= 


as> 


34° 


35= 


3^ 


37= 


38» 


30" 


40" 


41" 


M. 




1819 


IBM 


7^ 




1100 


■317. 


1144 


3178 


73i3 


MM 


TsST 


Ten 






5a 




90 


59 


3o 




73 


46 


"9 


94 




46 


34 


o3 






53 




9' 


60 


3i 




74 


47 




95 


71 


48 


35 


04 




3 


55 


i3 


9a 


61 


33 


o3 


75 


48 




96 


73 


49 


37 


06 


3 


4 
-5 


56 


M 


_9L 


63 


33 


04 


76 


_<?. 


i3 


-JL 


73 


56 


38 


07 


4 

-5 


T75f 


'i8l5- 


78^ 


■F^ 


^ST 


-ii^ 


r^ 


ii5o 


B74" 


3399 


U^ 


7557 


^ 


3"^ 


6 


58 


=6 


95 


65 


35 


07 


79 


53 


15 


1400 


76 


53 


3. 




6 




59 




96 


66 


37 


OS 


80 


53 








54 


33 






8 


eS 


39 


96 


67 


38 


09 


Si 


54 


38 


o3 


78 


55 


33 




8 


_? 


61 


3o 


_2i 


^ 


_39_ 




83 


55 


_»9 


o4 


80 


57 


34 


-li- 


_9 


".■^ 


".Bar 


1900 


1970 


3O40 




T^ 


I^ 


3330 


1455 


7487 


ri56 


5636 






64 


3i 






4. 


13 


85 


58 


3i 


06 


83 


59 


37 


lt 






65 


33 






43 


■4 


Be 


59 


33 


08 


84 


66 


38 


18 




|3 


66 


34 


o3 


73 


44 


■5 


87 


66 


34 


09 


S5 


61 


4o 


'9 


.3 


14 
i5 


67 


35 


o5 


74 


45 


16 


68 


61 


35 




86 


63 


4. 




i4 
75 


1^ 


"TaJT 


T^ 


-^ 


iH46 


3117 


3190 


T^ 


iW 


l47T 


7487 


M4 






16 


69 


3S 






47 


■9 


9' 


64 


38 


|3 


69 


66 


44 


i3 


16 


17 


70 


39 


08 


78 


48 




91 


65 


39 


i4 


90 


67 


45 


14 




18 




il 


09 


' 79 


5o 




93 


66 


46 


■5 


9' 


68 


46 


36 


.8 


!2 


73 


4i 




si 


5i 


31 


94 


6B 


43 


16 


_?1 


-J9 


48 


37 


19 


1774 


IwT 


7^ 


IgST 






3,96 


li^ 


^343 


i4i8 


3494 


357. 


3649 


1^ 




75 


43 


i3 


83 


53 


»5 


97 




44 


>9 


9S 


73 


5o 


39 






76 


45 


i4 


84 


54 


a6 


98 




45 




96 


73 


5. 


3? 




j3 


77 


46 


i5 


85 


56 




99 


71 


46 




98 


75 


53 


33 


i3 


34 


78 


47 


16 


86 


57 


>S 




74 


48 


i3 


_w 


76 


54 


33 


14 
55 


"i^ 


1848 


1917 


70? 


»o58 


3139 




"75 


>349 


1434 


l50D 


3577 


3655 


1735 


16 


8. 


49 


.8 




59 


3i 


o3 


76 


5o 


35 




78 


57 


36 


26 


17 


Si 


5^ 




90 


66 


33 


04 




5. 


37 


o3 


80 


58 


37 




38 


83 


5j 




9' 


61 


33 


o5 


79 


53 


38 


04 


81 


59 


39 


18 


g 


84 


53 




91 


63 


34 


07 


80 


54 


»9 


o5 


81 


61 


40 


'i 


-I^ 


-.854" 


.913 


-^ 


^^ 


Ti3r 


I^ 


'"iSfT 


1355 


mKT 


i5o6 


1584 


3661 


1741 


3i 


86 


55 


24 


^ 


65 


37 


09 


83 


56 


33 


08 


85 


63 


43 


3i 


3i 


8? 


56 


i5 


^ 


66 


38 




B3 


58 


33 


09 


86 


65 


44 


3i 


33 


89 


5? 




97 


67 


39 




85 


59 


34 




68 


66 


46 


33 


3J 
35 


9° 


58 


i6 


98 


69 


40 


13 


86 


60 


35 




89 


67 


47 


34 


1791 


life 


1919 


'999 






3314 


il87 


>36. 


3437 


7573 


3590 


m^ 


3748" 


36 


9' 


6[ 


35 






43 


i5 


88 


63 


38 


i4 


9' 


70 


5o 


36 


37 


93 


61 


3. 




71 


44 


16 


90 


64 


39 


i5 


93 


7> 


5. 


37 


38 


94 


63 


3i 




73 


45 




9' 


65 


4o 


17 


94 


73 


53 


38 


39 
40 


—t. 


64 


34 


04 


75 


46 


19 


9* 


66 


41 


■8 


95 


74 


54 


4o 


1797 


.865 


■T?35 


2O05 


IQ76 


3147 




3393 


3368 


3443 




75^ 


7^ 


5=55- 


4i 


98 


66 


36 


06 


77 


49 




95 


69 


44 




98 


76 


W 


4. 


4» 


99 


68 


37 


°7 


78 


5o 




96 




45 




99 


78 


58 


43 


43 


l8oq 


69 


38 


08 


79 


5i 


34 


97 




47 


33 


1601 


79 


59 


43 


44 
45 






39 




86 


53 


=5 


^ 


73 


48 


14 


03 


86 


66 


44 
45 


1803 


Is^T 


.94. 




inSs 




1336 


"99 


3374 


3449 


1S16 


;&! 


5687 


I^ 


4e 


o3 


7' 


43 




83 


55 


37 


330L 


75 


5. 


37 


o4 


83 


63 


46 


47 


o5 


73 


43 


.3 


84 


56 


38 




76 


5i 


38 


06 


84 


64 


47 


48 


06 


75 


44 


14 


85 


57 


3o 


o3 


78 


53 


3o 




86 


66 


48 


49 
5o 




76 


45 


.5 


86 


58 


3. 


04 


79 


54 


3[ 


08 


87 


67 


g 


1838- 


"^ 


7^ 


20.7 


3088 


775^ 


ii3a 


l3M 


I383r 


3456 


i53i 


1610 


IM 


7^ 


5. 


09 


78 


48 


.8 


89 


61 


33 


07 


81 


57 


33 




90 




5. 


5i 




79 


49 


■9 


9" 


63 


35 


oS 


83 


58 


35 




9' 




5i 


53 




sS 


56 




9' 


63 


36 


09 


84 


59 


36 


14 


92 




53 


5i 
55 


i3 




5i 


3. 


93 


64 


37 




85 


ei 


37 


i5 


^ 


74 


54 

55 


"iTTI 


7883 


TisT 




3094 


7765" 


^8 




7386 


3401 


S38 


ieTe 


3695 


3775 


56 


i5 


84 


53 


j4 


95 


67 


39 


i3 




63 


4o 




96 


76 


56 


57 


16 


85 


55 


a5 


96 


68 


Z 


i4 


89 


64 


4. 


'9 


98 


78 


57 


58 




86 


56 


36 


97 


69 


41 


16 


90 


66 


43 




99 


79 


58 


59 
M. 


[B 


87 


57 


37 


98 


70 


43 


17 


9' 


67 


44 


31 


1700 


b6 


59 
H. 


^^ 


29» 


30" 


31° 


32" 


sap 


34' 


35» 


36" 1 


37" 


38= 


39" 


40" 
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M. 
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43^ 


44*» 


45P 


46^ 


470 


48^ 


49° 


50" 


5P 


52° 


53° 


54° 

3865 


55° 

3968 


H. 


2782 


2863 


2946 


3o3o 


3ii6 


3ao3 


329a 


3383 


3474 


3569 


,3665 


3764 





I 


83 


^4 


47 


3i 


17 


o4 


93 


84 


76 


70 


67 


65 


66 


70 


I 


9 


84 


49 


33 


18 


06 


95 
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4775 
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81 
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90 


4a94 
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43oo 
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II 
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17 
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3i 
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35 
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55 
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6a 

64 
66 
68 
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09 
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49 
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88 
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33 
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90 
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10 
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87 
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9a 
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60 
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sr 


58^ 


59° 


61« 


eaf" 


63° 
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17 
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34 
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39 
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3i 

33 
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34 
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36 
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38 
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Ao 
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A4 
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46 
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48 
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5o 
5i 

53 

53 
54 

55 
56 

57 
58 
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M. 


5966 
69 

72 

75 
78 

5981 

84 
86 
89 
9a 


6i46 

55 
58 

6161 

64 

67 
70 

73 


6335 
38 

4i 
45 
48 


6534 
38 

4i 
45 
48 


6746 

57 
60 


6970 
74 
78 
8a 
86 


7aio 

i4 
18 
aa 

27 


7745 

1? 


8o46 
5i 
56 
61 

67 
807a 

77 
83 

88 

93 


8375 
81 

87 
98 


5a 
58 
65 


9145- 
53 
60 
67 
74 


635 1 

54 
58 
61 
64 


655a 
55 
58 
6a 
65 


6764 
68 

71 
75 

79 

678a 

86 

93 
97 


6990 

94 

97 
7001 

o5 


723 1 

35 

41 


7490 

9^ 

98 

75o3 

07 


7769 
74 
78 
83 
88 


84o4 
10 
16 
aa 

27 


8771 
78 
84 

91 
97 


9183 

\ 
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II 


9647 
55 

64 
72 
80 


i>995 

6001 

04 
07 


6177 
80 
83 
86 
89 


6367 

71 

74 

77 
80 


6569 
72 
76 


17 
ai 

a5 


7a5a 
56 
60 

64 
68 
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16 
ai 
a5 
3o 


7793 

98 
7803 

08 

i3 
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8ia5 
3i 
36 
4i 
47 


8433 

% 

5i 

57 

8463 

74 
80 
86 
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10 

3o 

8836 
43 

% 

63 
83 

% 
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35 

33 
40 
48 
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63 
70 

77 
85 
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9706 
i4 

33 
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4o 
48 

57 
65 
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i3 
16 

'9 
aa 
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3i 
34 
37 
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o5 
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87 

94 

97 
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93 

97 
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04 
08 
la 
i5 


37 
4i 
45 


7273 

77 
81 

85 

89 


7535 

39 
44 
48 
53 

7557 
6a 
66 

71 
76 


7817 
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27 

32 

37 
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47 
5a 

57 
6a 

7867 

72 

77 
8a 

87 
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97 
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la 
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aa 

3a 

37 
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48 
53 
58 
63 
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II 

i4 
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ao 
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o3 
07 
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i3 
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07 
10 
i4 

17 


a6 
3o 
34 


7048 
5a 
56 
60 
64 


7294 

73oa 
06 
II 


8i5a 
58 
63 
68 
74 

9^ 
8aoi 


8493 

98 
85o4 

JO 

16 


9393 

9300 

07 

i5 

33 


9774 
83 

o9' 
9800 

09 


6o4o 
43 
46 

it 


6a a3 
a6 
3o 
33 
36 


64i7 
ao 

a3 

27 
3o 


6621 
24 

28 

3i 
35 


6838 

4i 

45 

f! 

6856 
60 

64 
68 

71 


7068 

72 
76 
80 
84 


73i5 

W 

a8 
3a 


7580 
85 
89 

94 
99 


85aa 
a8 

34 
4o 
46 


8903 

a3 
3o 


9330 
37 

45 
53 
60 


9817 

36 

35 

53 

9861 
70 

97 

9906 

i5 

34 
33 
43 


6o55 
58 
61 
64 
67 


6a39 
4a 
45 

5a 


6433 

37 
40 
43 
47 


6639 
42 
46 


7088 

96 
7100 

04 

7108 
la 
16 
ao 
24 


7336 
4i 
45 


7603 
08 
la 

17 
aa 


8307 
la 
18 
a3 

29 


855a 
58 
65 
71 
77 


8936 
43 
5o 

57 
63 


9368 

76 
83 

91 

99 

9407 

i4 
a3 
3o 
38 


6070 

73 
76 

Z9 

8a 

6o85 
88 

94 
97 


6a55 
58 
61 

64 
68 


645o 
53 

57 
60 

63 


6656 
60 
63 

67 
70 


6875 

11 

86 
90 

6894 

6001 
o5 
09 

6913 

17 
ao 

a4 
a8 

693a 
36 
40 
43 

47 

6951 

55 

66 


7358 
6a 
66 

71 
75 


7636 
3i 
36 
4o 
45 

765o 

54 
59 

U 
68 


8334 
4o 
45 
5i 
56 

8363 
67 
73 

Z9 
84 

8390 
95 

83oi 
07 

13 

83i8 

34 
39 
35 
4i 

8347 

53 

58 
64 
69 

79° 


8583 

% 

8601 
07 

86i4 

30 
36 
33 

38 


8970 

77 
84 

9J 
98 

9005 

13 
18 

a5 
3a 


6271 
74 
77 
80 
83 


6467 
70 
73 

77 
80 


6674 

77 
81 

85 

88 


7ia8 
3a 
36 
4o 
45 

57 
61 

65 

11 
81 

85 
7189 

9^ 

98 

7aoa 

06 
750 


7379 
84 
88 
9a 

97 

7401 
06 
10 
i4 
19 

7423 

27 
3a 

36 

4i 


9445 
53 
61 
69 

77 


9951 
60 

% 

87 

999O 
iooo5 
iooi5 
10034 
ioo33 

10043 
ioo53 
10061 
1007 1 
10080 

10089 
10090 
10108 
101 18 
10137 


6100 
o3 
06 
09 
la 


6387 

96 

99 


6483 
87 

94 

97 


669a 
95 

670a 
06 

6710 
i3 

17 
ao 

24 


7673 

78 
83 
87 
92 

7697 
7702 

06 
II 
16 


7968 
73 
78 
83 
89 

7994 

9? 

8004 

i4 


8644 
5i 

57 
63 
69 

8676 
83 
88 

8701 


53 
60 

67 

9074 
81 
88 

9103 


9485 

9501 
09 

17 

9535 

33 

4i 

57 

9565 

73 

81 

% 

8S*° 


6ii5 
18 
ai 
a4 
27 

6i3o 
33 
36 
40 
43 

70*» 


63o3 
06 
09 
la 
i5 


65oo 

04 
07 
II 
i4 


63i9 
aa 
a5 
a8 
3a 


65i7 
ai 

24 
a8 
3i 


6728 
3i 
35 
38 
42 


7445 

49 
54 
58 
63 

1^ 


7721 

25 

3o 
35 
40 

770 


8oao 
a5 
3o 
35 
4o 


8707 
14 

30 
36 

33 


9II0 

17 

34 

3i 
38 


7P I 72^ 


73*» 


740 


78*> 


80° 


81° 
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TABLE X. 


For finding the Dist&nce of TeTrestria] Objects at Sea, in Statute Mil«s. 


BtVK 




Bil(M 




BHOit 




Hri,U 




KIlU 


Diu™. 


BU(M 


DMuo. 


Hd(U 






M1LI>>C 


l.(M. 


:u.c-. 


>.»«. 










UILD^ 


bhm. 


Ul.D.. 




MLDn 




TIT 


,6 


67^ 


"sT 






19.17 


ifc 


38.37 


930 


4o.i3 


73.7 




1.87 




6.87 


60 




15 




19.63 


470 


38.68 


940 


40.56 


3300 


74 


8 


3 


VM 


38 


7.00 


65 




67 


33o 


30.06 


4Bo 


38.98 


960 


40.99 


33oo 


76 




4 


39 








07 


j4o 


30.5Q 


490 


itu 


980 


41.43 


3400 


?^ 




5 


S.95 


36 


7;35 


75 




46 


a5i> 


rji 


56o 




41. Bo 


35oo 


3 


6 


3.^ 


3i 


7.37 






83 


160 


530 


36.17 




43.90 
45.80 


36oo 


79 


4 




3.50 


3i 


7.48 


85 






370 


31.74 


540 


30.74 




3700 


66 


5 


8 


3.74 


33 


7.60 


90 




55 


=80 


33. .4 


56o 


3i.3i 


i3oo 


47.70 


3800 


81 


6 


9 


3.97 


34 


7.71 


95 




89 


390 


33.53 


58o 


3. .86 


1400 


49.50 


3900 


83 


6 




4.18 


35 


7.83 






33 


3oo 


33.91 


3oo 


33.41 


i5oo 


5i.io 


4000 


83 


7 




111 


36 


7.94 


io5 




56 


3io 


33.39 




33.94 


1600 


S;S 


4100 


84 


7 




37 


8.S5 






86 


330 


33.6? 




33.^ 




4300 


85 


7 


i3 


4.77 


38 


8.16 


Tl5 




>9 


33o 


34.03 


660 


'^:^ 


1800 


56. 10 


43oo 


66 


6 


M 


4.95 


39 


8.36 






49 


340 


■i-M 


680 


1900 


57.70 


4400 


87 


8 


i5 


5.Tj 


40 


8.37 






^ 


35o 




35.00 




59.30 


4500 


88 


7 


.6 


5. =5 


4i 


8.47 


i3o 




36o 


35.10 


7=0 


35.50 




60.60 


4600 


89 


7 


17 


5.45 


4a 


8.57 


i35 




37 


370 


35.45 


740 


35.99 




63.10 


4700 


90 


7 


i8 


5.6[ 


43 


8.68 


i4o 




65 




:i:;! 


760 


36.2? 


3300 


63. 40 


4800 


9' 


7 


'9 


5,77 


44 


8.78 


.45 




93 


390 


780 


36.95 


3400 


64.60 


49CO 


93 


6 




5.9= 


45 


8.87 


i5o 






4oo 


36.46 


60D 


37.43 


35ro 


66.10 


56oo 


93 


5 




6.06 


46 


8-97 


160 




73 


4[o 


3&.79 


830 


37.88 


36DO 


67.50 




96 






6.31 


47 


9.07 






a5 


4ao 




840 


38.34 


3700 








a3 


6.34 


48 


9.17 


180 




75 


43o 


37^3 


860 


38. 80 


3800 


70.00 






a4 


6.48 


49 


9.=6 


190 




34 


440 


37.75 


880 


39.35 


3900 


71.30 






a5 


6.61 


sS 


^.35 






71 


45o 


3B.06 


900 


35.69 


3ooo 


73.50 






TABLE X. A. 


Parallax in Altitude of a Planet 


Hbroontai Paralbu tjf a PlanO. 


IIL 


'I 


I 


|_ 


5 6 


7 8 


d 


10 


1 
1 


19! 
193 


0^ 


^ 


Ik 


m 


25 


26! 


7 28! 


)35 


iU. 








-J 6" 


7 8 


9 




oil 




33 


34 


35 


363 


7^3 


o35 










5 6 


7 8 


1 




1 


r 






33 


34 


35 


363 


7 38 3 


o35 












5 6 


7 8 


9 




9 30 




33 


33 


33 


343 


^363 


8 33 




3o 








4 5 


6 7 


8 


I 


1 


16 


7 18 




30 






33 3 


3 34* 


5 30 


3o 


35 








4 5 


6 7 






16 


6 17 




11 








ai3 3 


539 


35 


4o 








4 5 


5 6 


7 


8 




i5 


5 16 




lE 


\l 






3 3? 


4o 


43 








4 4 


5 6 


7 






>4 


5 i5 








if 


oaoa 


336 


43 


46 








3 4 


5 6 


6 






i3 


4 i5 




16 






vx\ 


34 


46 


ii 




1 




3 4 
3 4 


5 5 
4 5 


6 
6 


6 




'3 


3 i4 
3 i3 




i5 
i4 


r6 
i5 


16 
i5 


16 


033 
833 


t 


55 




, 




3 3 


4 5 


5 


6 




,, 






.; 


14 


14 




5 lei 


730 


55 


58 








3 3 


4 4 


5 


5 












i3 


i3 


'4 


4i5i 


6.9 


58 


6i 








2 3 


3 4 




5 




i 












i3 


3i4. 


5,? 


61 


64 








3 3 


3 4 








1 1 














3iS 


64 


67 










3 3 




4 








I 


I 








3l4 


67 












a 3 




3 




6 






1 


8 


fi" 




















3 




6 


6 6 




7 




?;; 




74 














3 




5 


6 6 




( 


1 


7 


7 


74 


76 


















5 


5 5 






6 


6 


6 


7 7 


7 6 


76 


78 


















4 


4 4 






5 


5 


5 


6 6 


5 7 


78 


80 


















3 


3 I 






4 


4 


5 


5 5 


5 6 


80 


8a 


















3 


3 ; 






3 


3 


4 


4 4 


4 5 


81 


84 


























3 


3 


3 


3 3 


1 4 


84 


86 






























1 






86 






















■ I 
















88 


Ik. 


_£, 


2_ 


2_ 





o_o 


^ 


_£ 




>l ^ 





^ 













o| oj 


oj 


V 
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TABLES XII, XIII, XIV, XV, and XVI. 



TABLE Xll. 

The Rcfraelion of ihe Heavenly Bodies 

in AlUtude. 



App. 

AlL 



D. M. 



o. o 
o. 5 
o.io 
o.i5 
o.ao 

0.25 

o.3o 
0.35 
0.40 
0.45 



o.So 
0.55 
. o 
. 5 
.10 
.i5 
.30 

.25 

.3o 
.35 



.40 
.45 
.5o 
.55 
a. o 
a 5 
a. 10 
a.i5 
a.ao 
a.a5 



a.3o 
a. 35 
a.4o 
a. 45 
a.5o 
a. 55 
3. o 
3. 5 
3.10 
3.i5 



3.ao 
3.a5 
3.3o 
3.4o 
3.5o 
4. o 
4.10 
4.ao 
4.3o 
4.40 



4*5o 

5. o 
5.10 
5.ao 
5.3o 
5.4o 
5.5o 

6. o 
6.10 
6.ao 



Ref. 



M. S. 



33. o 
3a. It 
3i.3a 
3o.36 
39.50 
20. 6 
28.23 

27.41 
27. o 

26.20 



25.42 
25. 5 
24.29 
23.54 

23.20 

22.47 
22. l5 

21.44 
21. l5 
20.46 



20.18 
9.51 
9.25 

8.35 
8. II 
7.48 
7.26 

7. 4 
6.44 



6.23 
6. 4 
5.45 
5.27 
5. 9 
4.52 
4.35 
4.19 
4. 3 
3.48 



3.33 
3.19 
3. 5 
a. 39 
2.14 
i.5o 
1.28 

I. 7 
0.47 
0.28 



0.10 
9.53 
9.37 
9.21 

t'.sl 

8.39 
8.27 
8.i5 
8. 3 



App. 

AlU 



D. M. 



6.3o 
6.40 
6.5o 

7. o 
7.10 
7.20 
7.3o 
7 -40 
7.5o 

8. o 



8.10 
8.20 
8.3o 
8.40 
8.5o 
9. o 
9.10 
9.20 
9.3o 
9.40 



9.50 

10. o 
10. i5 
10. 3o 
10.45 

11. o 

II. i5 
ii.3o 
11.45 

12. o 



12.20 
12.40 
i3. o 

l3.20 

1 3. 40 

i4. o 
14.20 
14.40 
i5. o 
i5.3o 



16. o 
16. 3o 

17. o 
i7.3o 

18. o 
18. 3o 

19. o 
19.30 

20. o 
20. 3o 



21. o 
21. 3o 

22. o 

23. 

24. 

25. 
26. 

27. 
28. 
29. 



Ref. 



M. S. 



7.52 

7.41 
7.3i 
7.21 
7.12 
7. 3 
6.54 
6.46 
6.38 
6.3o 



6.22 
6.i5 
6. 8 
6. I 
5.55 
5.49 
5.45 
5.37 
5.3i 
5.26 



5.20 
5.i5 
5. 8 
5. o 
4.54 

4.47 

4.41 

4.35 

4.a< 

4. 



.ao 
.a3 



4.16 
4. 9 
4. 3 
3.57 
3.5i 
3.46 
3.40 
3.35 
3.3o 
3.23 



3.17 
3. II 
3. 5 
2.59 
2.54 
2.49 

a. 40 
a.36 
a. 3a 



a.aS 
2.24 
2.20 
2.i4 
a. 7 
2. 2 
1.56 
i.5i 

1.47 
1.43 



App. 
Ah. 



3o 
3i 

32 

33 
34 
35 
36 

37 
38 

39 



40 
4i 
42 
43 
44 
45 
46 

47 
48 

49 



5o 
5i 

52 

53 

54 
55 
56 

57 
58 

59 



60 
61 
6a 
63 

64 
65 
66 
67 
68 
69 



70 

71 
72 

73 
74 
75 
76 
77 
78 

79 



80 
81 
82 
83 

84 
85 
86 

87 
88 

89 



Ref. 



M. S. 



.38 
.35 
.3i 
.28 

.24 

.21 
.18 
.16 
.i3 
.10 



8 
5 
3 
I 

0.59 
0.57 
0.55 
0.53 
o.5i 
o.5o 



0.48 
0.46 
0.45 
0.43 
o.4i 
0.40 
0.38 
0.37 
0.36 
0.34 



0.33 

0.32 

o.3o 
0.29 
0.28 
0.27 
0.25 
0.24 
0.23 
0.22 



0.21 
0.20 
0.19 
0.17 
0.16 
o.i5 

o.i4 
o.i3 
0.12 
o.ii 



o.io 
o. 9 
o. 8 

7 
6 

5 

4 
3 

2 
I 



o. 
o. 
o. 
o. 
o. 
o. 
o. 



TABLE XIII. 

Depression or Dip of the 

Horizon of the Sea. 



Height of 
the Eye. 



Feet. 



I 

a 
3 

4 
5 
6 

7 
8 

9 
10 



II 
la 
i3 

i4 
i5 
16 

17 
18 

'9 
30 



31 

3a 

33 

a4 

36 

38 
3o 
35 
40 
45 



5o 
60 
70 
80 
90 
100 



Dip of the 
Horizon. 



M. S. 



0.59 
1.24 
1.42 
1.58 
2.12 
2.25 
2.36 

2.47 
2.57 

3. 7 



TABLE XIV. 

The Sun's Parallax in 

Altitude. 



Sun's Alt. 



D. 



o 
10 
20 
3o 
40 
5o 
55 



3.16 

3.25 

3.33 

3.41 

3.4 

3.5 

4. 3 

4.11 

4.17 

4.24 



4.3i 

4.37 

4.43 

4.49 
5. I 

5.i3 
5.23 
5.49 
6.14 
6.36 



6.58 

7.37 
8.i4 
8.48 
9.20 
9.51 



60 
65 
70 

75 
80 
85 
90 



Sun's 
Parallax. 



S. 



8 

7 
6 
5 



4 
4 
3 

2 
2 
I 
o 



TABLE XV. 

Augpnentaiion of the 
Moon's Semi-diameter. 



Moon's Alt. 



D. 



o 
5 

10 
i5 
ao 

25 

3o 
35 



4o 
45 
5o 
55 
60 
70 
80 

90 



Augment 



S. 



o 
I 
3 

4 
5 

7 
8 



10 
II 
12 
i3 

i4 
i5 
i5 
16 



TABLE XVI. 

Dip of the Sea at deferent Distances from the 

Observer. 



— CO . 
o.SJS 



•1 

2 
2h 



3 

3i 
4 
5 



Height of the Eye above the Sea in Feet. 



Dip. 



M. 



II 
6 
4 
3 



3 
3 

3 
2 



2 
2 
2 
2 



10 



Dip. 



M. 



23 

12 
8 
6 



5 
4 
4 
3 



15 



Dip. 



M. 



34 

17 
12 

9 



7 
6 

5 

4 



20 



Dip. 



M. 



45 

23 

i5 
12 



10 
8 

7 
6 



3 
3 
3 



4 
4 
4 
4 



5 
5 
5 
4 



4| 



25 


80 


Dip. 


Dip. 


Dip. 


M. 


M. 


M. 


57 


68 


79 


38 


34 


4o 


\t 


23 


27 


17 


20 
16 


12 


i4 


10 


12 


i4 


8 
7 


t 


II 
9 


6 


1 


8 


6 


6 


7 


5 


6 


7 


5 


6 


6 


5 


5 


6 



40 

Dip . 

M. 

91 
45 

3o 

23 

\% 

13 
10 



7 

7 



NoTX TO Tablx XVI. — ^The numben of this Table below the black lines, are the 
Mme as are ^ven in Table XIII, liie visible horizon, corresponding to those heights, 
not being so fiir distant as the land. 









TABLE XXI. rP»«.i3i 


For 


turning Degrees and Minutes into Time, and the contrary. 


D. 

M. 

1 


H. M. 


D. 


H.M. 


D. 


1 H. M. 


D. 


H. M. 


D. 


H. M 


D. 


H. Ai. 


M.S. 


M, 


M.S. 


M. 


M. S. 


M. 


M. S. 


M. 


M. S. 


H. 


M. S. 
10. 4 


o. 4 


6i 


4. 4 


lai 


8. 4 


181 


12. 4 


241 


16. 4 


3oi 


2 


o. 8 


6a 


4. 8 


laa 


8. 8 


i8a 


12. 8 


242 


16. 8 


3o2 


20. 8 


3 


o.ia 


63 


4.12 


ia3 


8.1a 


i83 


12.12 


a43 


16. la 


3o3 


ao.ia 1 


4 


o.i6 


64 


4.16 


124 


8.16 


184 


12.16 


244 


16.16 


,3o4 


20.16 


5 


o.ao 


65 


4.ao 


ia5 


8.20 


i85 


12.20 


245 


16.20 


3o5 


ao.ao 


6 


o.a4 


66 


4M 


ia6 


8.a4 


186 


12.24 


246 


16.24 


3o6 


20.24 


7 


o.a8 


67 


4.a8 


127 


8.a8 


187 


12.28 


247 


16.28 


3o7 


20.28 


8 


0.32 


68 


4.32 


128 


8.3a 


188 


12.32 


248 


16.32 


3o8 


20.3a 


9 


C.36 


69 


4.36 


ia9 


8.36 


189 


12.36 


249 


16.36 


309 


ao.36 


lO 

II 


o.4o 


70 


4.40 
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o32X 


0069 
0065 


43 


44 
45 


2670 


2245 


x859 


XX75 


0870 


o585 


o3i7 


44 
45 


1.2663 


1.9239 


I.I852 


1.X498 


X.XI70 


i.o865 


I .o58o 


x.o3x3 


I. 0061 


46 


2655 


2232 


i846 


1492 
x486 


1x64 


0860 


0575 


o3o8 


oo57 


46 


4i 


2648 


2225 


i84o 


xx59 


o855 


o57X 


o3o4 


oo53 


4i 


48 


2640 


2218 


i834 


x48i 


xx54 


o85o 


o566 


o3oo 


0049 


48 


49 
5o 


2633 


2212 


X828 


1475 


1 149 


0845 


o562 


0295 


0044 


49 
5o 


I . 2626 


1.2205 


1.X822 


1.X469 


1.1x43 


i.o84o 


1.0557 


X.0291 


i.oo4o 


5i 


2618 


2198 


x8x6 


1464 


ii38 


o835 


o552 


0287 


oo36 


5x 


52 


2611 


2192 

2i85 


X809 


i458 


1x33 


o83x 


o548 


0282 


oo32 


52 


53 


2604 


x8o3 


x452 


1128 


0826 


0543 


0278 


0028 


53 


54 
55 


2596 


2178 


1797 


1447 


XX23 


082X 


0539 


0274 


0024 


54 
55 


1.2589 


I. 2172 


1.X701 
X785 


i.i44i 


1.1117 


x.o8x6 


I .0534 


3.0270 


1.0020 


56 


2582 


2x65 


i436 


XII2 


o8xx 


o53o 


0265 


0016 


56 


57 


2574 


2159 


X770 
1773 


i43o 


1x07 


0806 


o525 


0261 


0012 


57 


58 


2567 


2l52 


1424 


1X02 


0801 


o52X 


0257 


0008 


58 


59 
S. 


256o 


2x45 


1767 


1419 


1097 


0797 


o5i6 


0252 


ooo4 


59 
S. 


0° 9^ 


0° IC 


0° IV 


0** 12' 


(P IJ 


(P 14' 1 


(P IS' 


0° l& 


(P 17' 



TABLE XXII. i^^^ i3» 
Proportional Logarithms. 


8. 

o 
I 

2 

3 
4 

5 
6 

7 
8 

9 

ID 
II 
12 
l3 

i4 

i5 
i6 

17 
i8 

'9 

20 
21 
22 
23 
24 

25 
26 

27 
28 
29 

3o 
3i 

32 

33 

34 

35 
36 

37 
38 

39 
40 

4i 
42 
43 
44 

45 
46 
4i 
48 

49 
5o 
5i 

52 

53 
54 

55 
56 

57 
58 

59 
8. 


A m 

7782 

7779 
7777 
7774 
7772 

7769 
7767 
7765 
7762 
7760 

7757 
7755 
7753 
775o 
7748 


(y>3i' 


A m 


A m 
0^33' 


A m 


A m 


A m 
0°3G' 

6986 

6984 
6982 


A m 
(f 37' 

6871 
6869 

6867 
6865 
6863 


A m 
(y>38' 

6755 
6753 
6751 
6749 
6747 
6745 
6743 
6742 
6740 
6738 

6736 

6734 
6732 
6730 
6728 


A m 
0^39' 


A m 
0^40' 


A m 
{P4V 


8. 

c 
I 

a 
3 
4 

5 
6 

7 
8 

9 
10 
11 
12 
i3 
i4 

i5 
16 

17 
18 

J9 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 

3o 
3i 

32 

33 
34 

35 
36 

37 
38 

39 

40 

4i 
4a 
43 
44 

45 
46 

% 

49 
5o 
5i 
5a 
53 
54 

55 
56 

59 

8. 


7639 

7637 
7634 
7632 
763o 


75oi 

7499 
7497 
7494 
7492 


7368 
7365 
7363 
736i 
7359 

7357 
7354 
7352 

7350 
7348 

7346 
7344 
7341 
7339 
7337 


7238 
7236 
7234 

7232 

7229 


71 12 
7110 
7ic^ 
7106 
7to4 


6642 
6640 
6638 
6637 
6635 

6633 
663 1 
6629 
6627 
6625 


6532 
653o 
6529 
6527 
6525 

6523 
6521 
65i9 
65i8 
65 16 


6425 
6423 
6421 
6420 
64i8 

64i6 

64i4 
64i3 

64ii 
6409 


7627 
7625 
7623 
7620 
7618 

7616 
7613 
7611 
7609 
7607 


74qo 
7488 
7485 
7483 
7481 

7479 
7476 

7474 
7472 
7470 

7467 
7465 
7463 
7461 
7458 

7456 

7454 
7452 
7450 
7447 
7445 
7443 
744 1 
7438 
7436 

7434 
7432 

7429 

7427 
7425 


7227 

7225 
7223 
7221 

7219 


7102 
7100 

7096 
7093 


6980 

6978 

6976 

6974 
6972 


6861 
6859 
6857 
6855 
6853 


7217 

72i5 
7212 
7210 
7208 


7001 
7089 
7087 
7o85 
7083 


6970 
6968 
6966 

6964 
6962 


685i 
6849 

6847 
6845 
6843 


6624 
6622 
6620 
6618 
6616 

66i4 
6612 
6611 
6609 
6607 

66o5 
66o3 
6601 
6600 
6598 


65i4 
65i2 
65io 
65o9 
65o7 


6407 
C406 
(j4o4 
6402 
6400 

6398 
6397 
6395 
6393 
6391 

6390 
6388 
6386 
6384 
6383 

638 1 

6379 
6377 
6376 

6374 


7745 
7743 

7741 
7738 
7736 

7734 
773 1 
7729 
7726 

7724 


7604 
7602 
7600 

7597 
7595 

7593 
75oo 
7588 
7586 
7583 


7335 
7333 
733o 
7328 
7326 

7324 
7322 
7320 
7317 
73i5 

73i3 
73ii 
7309 
7307 
73o4 

73o2 
73oo 
7298 
7296 
7294 

7201 
7289 

7287 
7285 
7383 


7206 
7204 

7202 
7200 

7198 

7196 
7193 
7IQI 
7189 

7187 


7081 
7079 
7077 
7075 
7073 

7071 
7069 
7067 
7065 
7063 


6960 
6958 
6956 

6954 
6952 

6950 
6948 
6946 

6944 
6942 

6940 
6938 
6936 

6934 
6o32 

6930 
6928 
6926 
6924 
6922 


684i 
684o 
6838 
6836 
6834 


6726 
6725 
6723 
6721 
6719 


65o5 
65o3 
65oi 
65oo 
6498 

649b 
6494 
6492 

6491 
6489 


6832 
683o 
6828 
6826 
6824 

6822 
6820 
6818 
6816 
6Ri4 


61M 
6715 
6713 

6711 
6709 

6708 
6706 
6704 
6702 
6700 


7722 

7719 
7717 
7714 
7712 

7710 

7707 
77o5 
7703 
7700 

7698 
7696 
7693 
7601 
7688 

7686 

7684 
7681 

7677 


758 1 

7579 
7577 
7574 
7572 


7i85 
7i83 
7181 
7179 
7177 


7061 
7059 

7057 
7055 
7o52 


6596 

6594 
6592 
6590 
6589 


6487 
6485 
6484 
6482 
648o 


7570 

7567 
7565 
7563 
756o 


7175 
717a 
7170 
7168 
7166 


7o5o 
7048 
7046 

7044 
7042 


6812 
6810 
6809 
6807 
68o5 


6698 
6696 
6694 
6692 
6691 


6587 
6585 
6583 
658i 
6579 
6578 
6576 

6574 
6572 
6570 


6478 
6476 
6475 
6473 
6471 
6469 
6467 
6466 
6464 
6462 


6372 
6371 
6369 
6367 
6365 


7558 
7556 

7554 
755i 

7549 

7547 
7544 
7542 
7540 
7538 


7423 
7421 
7418 
74i6 
74i4 

74i2 
7409 
7407 
74o5 
74o3 


7164 
7162 
7160 
71 58 
71 56 

71 54 
7i52 

7149 
7147 
7145 


7040 
7o38 
7o36 

7034 
7o32 


6920 
6918 
6916 

6914 
6912 


68o3 
68of 

6799 
6797 
6795 


6689 
6687 
6685 
6683 
6681 


6364 
6362 
636o 
6358 
6357 


7281 
7270 
7276 
7274 
7272 


7o3o 
7028 
7026 
7024 
7022 


6910 
6908 
6906 

6904 
691)2 

6900 
6898 
6896 
6894 
6892 


6793 
6791 
6789 

6787 
6785 

6784 
6782 
6780 

6778 
6776 


6679 

6677 
6676 

6674 
6672 

6670 
6668 
e6f6 

66^4 
^663 


6568 
6567 
6565 
6563 
656i 


6460 
6459 
6457 
6455 
6453 


6355 
6353 
635 1 
635o 
6348 

6346 

6344 
6343 
6341 
6339 


7674 
7672 

7670 

7667 

7665 


7535 
7533 
753i 
7528 
7526 


74oi 
7398 
7396 
7394 
7392 

7390 
7387 
7385 
7383 
738 1 

7379 
7376 

7374 
7372 
7370 


7270 
7268 
7266 
7264 
7261 

7259 
7257 
7255 
7253 
725i 

7249 
7246 

7244 
7242 
7240 

0*^33' 


7143 

7i4i 
7139 
7i37 
7i35 

7i33 
7i3i 
7129 
7127 
7124 


7020 
7018 
7016 

7014 
7012 

7010 
7008 
7006 

7004 
7002 


6559 
6558 
6556 

6554 
6552 


645 1 
645o 
6448 
6446 
6444 


7663 
7660 
7658 
7655 
7653 


7524 
7522 
7519 

75i7 
75i5 


6886 
6884 
6882 


6774 
6772 
6770 
6768 
6766 


6661 
6659 
6657 
6655 
6653 


655o 
6548 

6547 
6545 
6543 

6541 
6539 
6538 
6536 
6534 


6443 
6441 
6439 

6437 
6435 


6338 
6336 

6334 
6332 
633 1 


765 1 
7648 
7646 
7644 
7641 


75i3 
75 10 
75o8 
75o6 
75o3 


7122 
7120 
7118 
7116 
1\\4 


7000 

6996 

6994 
6992 


6881 

6879 
6877 
6875 
6873 


6764 
6763 
6761 
6759 
6757 


665 1 
665o 
f^^648 
^646 
6644 


6434 
6432 
643o 
6428 
6427 


6329 
6327 
6325 
6324 

6322 


o^ac 


a»3r 


0^32' 


^W 


0°35' 


^W\ 


0^37' 


(r40' 


\p\v 



^^ »*»] TABLE XXII. 

Proportional Logarithms. 


S. 

o 
I 

a 
3 
4 

5 
6 

7 
8 

9 

10 

11 
la 
i3 

x4 

i5 
i6 

17 
i8 

19 

30 
31 
33 

a3 

34 

a5 
a6 

27 
38 

39 

3o 
3i 
3a 
33 
34 

35 
36 

37 
38 

39 

40 

4i 
42 
43 
44 

45 
4^ 

47 

48 

49 
5o 
5i 
5a 
53 
54 

55 
56 

57 
58 

59 
8. 


k m\ k m 
0* 4SifOP 4;v 


\k m 
CPU* 

6118 
6117 
6ii5 
6ii3 
6iia 

6110 
6108 
6107 
61 o5 
61 o3 


CP 45f QP 4Sf (P 47' 


k m 
(P4Sr 


k m 


k m 
0°50 


k m 
(P51' 

5477 
5476 
5474 
5473 
5471 


k m 
(P5St 


k m 
QPSSf 


8. 


6330 
63i9 
63i7 
63i5 
6313 


6a i8 
6216 
63x5 
63i3 

6311 


60a I 
6019 
6017 
6016 
6014 


5925 
5934 
5933 
5930 
5919 


583a 
583o 
5839 
5837 
58a6 


5740 
5739 

5737 
5736 

5734 


565i 
5640 
5648 
5646 
5645 


5563 
5563 
5560 
5559 
5557 
5556 

5554 
5553 
555i 
555o 


5393 
5391 
5390 
5389 
5387 


53 xo 
5309 
53o7 
53o6 
53o5 

53o3 
53o3 
53oo 

ll^ 

5296 
5295 
5294 
5293 
5291 

5290 
5288 
5287 
5285 
5284 

5283 
5281 
5380 
5379 

5377 

5376 
5375 
5373 
5373 
5371 

5369 
5368 
5366 
5365 
5364 

536a 
5a6i 
5360 
5358 
5357 

5356 
5354 
5353 

5353 

535o 




I 
3 
3 
4 


63i3 
63 10 
63o8 
63o6 
6.3o'» 

63o3 
63oi 
63oo 
6398 
6396 


6310 

6308 

6306 

6205 

63o3 


6oi3 
6011 
6009 
6008 
6006 


5917 
5916 

5914 
5913 
5911 


5834 
5833 
5831 
5819 
58i8 


5733 
5731 
5730 
5738 
5737 


5643 
5643 
564o 
5639 
5637 


5470 
5469 

5467 
5466 

5464 

5463 
5461 
5460 
5459 
5457 


5386 
5384 
5383 
538a 
538o 

5379 

5377 
5376 

5375 

5373 

5372 
5370 
5369 
5368 
5366 

5365 
5364 
536a 
536i 
5359 


5 
6 

7 
8 

9 


6301 
6300 
6198 
6196 
6195 


6103 
6100 
6099 
6097 
6095 


6oo5 
6oo3 
6001 
6000 
5998 


5906 
5905 
5903 


58i6 
58i5 
58i3 
58ia 
58io 


5735 

5724 
573a 

5731 

5719 


5636 
5635 
5633 
563a 
563o 


5549 
5547 
5546 

5544 
5543 

5541 
5540 
5538 

5537 
5536 


10 

IX 
13 

i3 

14 


6394 
6393 
6291 
6389 
6388 


6193 
6191 
6190 
6188 
6186 


6094 
6093 
6090 
6089 
6087 

6o85 
6084 
6083 
6081 
6079 


^? 
5993 

599a 
5990 


5903 

5897 
5895 


5809 
5807 
58o6 
58o4 
58o3 


5718 
5716 
5715 
5713 
5713 


5639 
5637 
5636 
5634 
5633 


5456 

5454 
5453 
5453 
545o 


x5 
16 

17 
x8 

19 


6386 
6384 
6383 
6381 
6379 


6i85 
61 83 
6181 
6170 
6178 


5987 
5985 

5984 
5g8a 


5894 
5893 
58oi 


58oi 

58oo 

5798 

5796 
5795 


5710 
5709 
5707 
5706 
5704 


5631 
5630 
56i8 

56i7 
56x5 


5534 
5533 
553 X 
553o 
5538 


5449 
5447 
5446 
5445 
5443 


ao 

31 
33 
33 

34 


6377 
6376 

6374 
637a 
6371 


6176 
6174 
6173 
6171 
6169 


6077 
6076 
6074 
6073 
6071 


5981 

5979 

5976 
5974 


5886 
5884 
5883 
588 1 
588o 


5793 
5793 

5700 

5789 
5787 


5703 
5701 
5700 
5698 
5697 


56i4 
56i3 
56x1 
56x0 
56o8 


5537 
5536 
5524 
5523 
552 X 


5443 
5440 
5439 

5437 
5436 

5435 
5433 
5433 
543o 
5439 


5358 

5357 
5355 
5354 
5353 

535i 
535o 
5348 

5347 
5346 


35 
36 

27 

38 

29 


6369 
6a67 
6365 

6a64 
6363 


6168 
6166 
6i65 
6i63 
6161 


6069 
6067 
6066 

6064 
6o63 


5973 
5971 

5966 

5965 
5963 
5961 
5960 
5958 


5878 
5877 
5875 

5874 
5872 


5786 

5784 
5783 
5781 
5780 


5695 
5694 
5693 


56o7 
56o5 

56o4 
56o3 
56oi 


5520 
55x8 
55x7 
55x6 
55x4 


3o 
3i 
3a 
33 
34 


6a6o 
6a59 
6357 
6355 
6354 


6160 
6i58 
6i56 
61 55 
61 53 


6061 
6059 
6o58 
6o56 
6o55 


5870 
5869 
5867 
5866 
5864 


5778 

5777 
5775 

5774 

5773 


5688 
5686 
5685 
5683 
5683 


5596 
5595 
5594 


55x3 
55xx 
55xo 
55o8 
5507 

55o6 
55o4 
55o3 
55ox 
55oo 


5438 
5426 
5425 
5423 
5422 

5421 

5419 
5418 
54i6 
54i5 


5344 
5343 
5341 
5340 
5339 


35 
36 

37 
38 
39 


6253 
63 5o 
6348 

6347 
6345 


6i5i 
6i5o 
6i48 
6i46 
6145 


6o53 
6o5i 
6b5o 
6048 
6o46 


5957 
5955 

5954 
5953 
5950 


5863 
586i 
586o 
5858 
5856 


5771 
5760 
5768 
5766 
5765 


568o 

5679 

5677 
5676 

5674 

5673 
5671 
5670 
5669 
5667 


5593 
559X 
5589 
5588 
5586 


5337 
5336 
5335 
5333 
533a 


4o 
4i 
42 
43 
U 


6343 
6343 
6a4o 
6a38 
6a37 


6143 

6i4i 
6i4o 
6i38 
6i36 


6045 
6043 
6043 
6a4o 
6o38 


5949 

5947 
5946 

5944 
5942 


5855 
5853 
5853 
585o 
5849 


5763 
5761 
5760 
5758 

5757 


5585 
5583 
5583 
558o 
5579 

5578 
5576 
5575 
5573 
5573 


5498 
5497 
5496 
5494 
5493 


54i4 
54i3 

541 1 
5409 
5408 


533 X 
5339 
5338 
5326 
5325 


5349 
5348 
5346 
5345 
5344 


45 
46 

49 


6335 
6333 
6a3a 
6a3o 
6328 


6i35 
6i33 
6i3i 
6t3o 
6128 

6136 
6i35 
6133 

6l3I 

6120 


6037 
6o35 
6o33 
6o33 
6o3o 

6029 
6037 
6o35 
6034 
6023 

a>44' 


5941 

593? 
5936 
5935 


5847 
5846 

5844 
5843 
584 1 


5755 

5754 
5753 

5751 
5749 


5666 
5664 
5663 
566i 
566o 


5491 
5490 

5488 

5487 
5486 


5407 
54o5 

5404 
54o3 
54ox 

5400 
5398 

5397 
5395 

5394 
0^51' 


5324 

5323 

5331 
5330 
53x8 


5343 
5341 
5340 
5338 
5337 


5o 
5i 
5a 
53 
54 


6336 
6335 
6323 

6331 

6a 30 


5933 
5931 
5930 
5928 
5927 

1^45' 


5839 
5838 
5836 
5835 
5833 


5748 
5746 
5745 
5743 
5743 


5658 
5657 
5655 
5654 
5653 


5570 
5569 
5567 
5566 
5564 


5484 
5483 
5481 
5480 

5478 


53x7 
53x5 
53x4 
53x3 
53x1 

0^52' 


5335 
5334 
5333 
533i 
533o 


55 
56 

U 
59 


QP46f 


0^47' 


(PAS' 


0"4»' 


(y>5(y 


o^sy 


8. 



8. 
















a iR 


K m 


« m 








i^M 


(PW 


7-56/ 


(?57 


[^Sff 


(Fsa- 


l^ff 


PI' 


l^y 


l-ff 


p" 


l-S- 


8. 




5.^ 


15 


507. 
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3,05 


3066 


3038 


5i 


53 


a43o 


3346 


33o5 


3364 




3i84 


3144 


31<>5 


9066 




\$ 


53 


53 


5439 


3387 


3346 


33o4 


3364 


3333 


3iB3 


3i43 


3 104 


3o65 


3036 


53 


5i 


3439 


3387 


3345 


33o4 


3363 


3333 


3183 


3143 


3103 


3<«4 


3oa6 


■987 


54 


"sT 


J4a8 


1386 


3344 


13S" 


l^eT 




3:83 






1^64" 3^;^ 


I987 


"55" 


56 


=437 


a3R5 


3344 


3303 


3363 




3lSl 


3l4l 




3063 


3035 


i;86 


56 


57 


3436 


3384 


3343 


33o3 


3361 




JI80 


3l4l 




30C3 


31134 


.586 


57 


58 


5436 


33S4 


3343 


i3oi 


3360 




3180 


a, 40 




3063 




1985 


58 


59 


34=5 


3 383 


3343 


33oo 


3360 3319 


9179 


3.39 




306, 


3033 


.984 


59 


8. 


1»42 


1=43' 


1°44' 


IMS' 


1" 46'|l° 47' 


1''48' 


1'49' 


Fso' 


I'SI' 


vsa 


['m 


S. 



'f i«3 TABLE XXII. 

Proportional Logarithms. 


S. 

o 

I 
a 
3 
4 

5 
6 

7 
8 

9 

lO 

II 

13 

i3 
i4 

i5 
i6 

17 
i8 

»9 

30 
31 
33 
33 
24 

35 
36 
37 
38 

39 

3o 
3i 

33 

33 
34 

35 
36 

37 
38 

39 
40 
4i 
4» 
4i 
44 

45 
46 

47 
48 

49 
5o 
5i 

53 

53 
54 

55 
56 

57 
58 

59 
8. 


k m 
P54' 


k m 


A m 

pas' 


A m 
1^57' 


A m 


A m 


A m 
2^ C 


A m 


A m 
2° ^ 

16S9 

1687 
1687 


A m 
^ 3' 


A m 
2^ 4' 


S 


1984 

198a 
198a 
1981 


1946 
1945 
1944 
1944 
1943 


1908 
1908 

1907 

1906 
1906 


1871 
1870 
1870 
1869 
1868 


i834 
i833 
i833 
i83a 
i83i 


1797 

1797 
1796 

1795 

1795 


1761 
1760 
1760 
1759 
1759 


1735 
1734 

,724 
1733 

173a 


i654 
i653 
1 65a 
i65a 
i65i 


1610 
1618 
1617 

1617 
1616 


< 
\ 


1981 
1980 

1979 

1979 
1978 


1943 
1942 
1941 
1941 
1940 


1905 

1904 
1904 
1903 
1903 


1868 
1867 
1867 
1866 
1 865 


i83i 
i83o 
i83o 
1839 
1838 


1794 
1794 
1793 
179a 

1792 


1758 

1757 
1757 
1756 
1755 


1733 

I73I 
I73I 

1730 

I7I9 


1686 
1686 
i685 
1684 
1684 


i65i 
i65o 
i65o 
1649 
i64d 


1616 
i6i5 
i6i4 
i6i4 
i6i3 


\ 


1977 

1976 
1975 
1975 


1939 

,938 
1937 


190a 
I90I 
1901 
1900 

1699 


i865 

i864 
1 863 
i863 
1863 


i8a8 
1837 
1837 
1836 
1835 


1791 
1 791 

1790 

I7f9 
1789 


1755 
1754 
1754 
1753 
175a 


1718 
1718 

I7I7 
I7I7 


i683 
i683 
i66a 
1681 
1681 


i648 

i647 
1647 
i646 
1645 


i6i3 
i6ia 
i6ia 
1611 
1610 


10 
11 

la 

Id 


1974 
1974 
1973 
197a 
197a 


1936 
1936 
1935 
1934 
1934 


1898 
1897 
1896 


i86a 
1861 
i860 
i860 
•1859 


1835 
1834 
1833 
1833 
1833 


1788 
1788 

1787 
1786 
1786 


175a 
I75i 
1751 
1750 
1749 


I7I6 
1715 

I7i5 
1714 
1714 


1680 
1680 
1679 
1678 
1678 


1645 
1644 
i644 
1643 
1643 


1610 
1609 

:^ 

1607 


16 
J2 


1971 
1970 
1970 


1933 
1933 
193a 
1931 
1931 


1896 
1895 
1894 
,894 
1893 


1859 
1 858 
1 857 

1 857 
i856 


1833 
1831 
1830 
1830 
1819 


1785 
1785 

1784 
1783 
1783 


1749 

1746 
1748 

1747 
1746 


I7i3 

1712 
1712 

1711 
1711 


1677 
1677 
1676 
1676 
1675 


i64a 
i64i 
i64i 
i64o 
i64o 


1607 
1606 
1606 

i6o5 
i6o5 


ao 
ai 

22 
23 
24 


1968 

1965 


1930 
1939 
1930 
1938 
1938 


1893 
189a 

1891 
I89I 
1890 


1855 
i855 
i854 
i854 
i853 


1819 
1818 
1817 
1817 
1816 


178a 
1781 
1781 
1780 
1780 


1746 
1745 
1745 
1744 
1743 


1710 
1709 

1708 
1708 


1674 
1674 
1673 
1673 
167a 


2638 ' 
i638 1 
i637 
1637 


1604 
i6o3 
i6o3 
1 60a 
1 60a 


2$ 
26 

27 
38 

29 


1965 
1964 

1963 


1937 
1936 
1936 
1935 
1934 


1889 
1889 
1888 
1888 
1887 


i85a 
i853 
i85i 
i85o 
i85o 


1816 
i8i5 
i8i4 
i8i4 
i8i3 


1779 
1778 

1778 

»777 
1777 


1743 
1743 
1743 
1741 
1740 

1740 

1739 
1739 
1738 
1737 


1707 
1706 
1706 
1705 
1705 


1671 
1671 
1670 
1670 
1669 


i636 
i635 
i635 
i634 
1 634 


1601 
1600 
1600 
1599 
1599 


3o 
3i 
3a 
33 
34 


1963 

1900 
i960 
1959 

1958 
1958 

1957 
1956 
1956 


1934 
1933 
1933 
1933 
1931 


1886 
1886 

i885 
i884 
1884 


1849 
1849 
i848 

1847 
1847 


i8ia 
i8ia 
1811 
1811 
1810 


1776 
1775 
1775 
1774 
1774 


1704 
1703 
1703 
1703 
1703 


1668 
1668 
1667 
1667 
1666 


1 633 
i633 
i63a 
i63i 
i63i 


1598 
1598 
1597 
1596 
1596 


35 
36 

37 
38 
39 


193 1 
1930 
1919 


1 883 
1 883 
1 88a 
1881 
1881 


1846 
1 846 
i845 
1844 
1844 


1809 

1800 

i8<)8 
1807 


1773 
1773 
1772 
1771 
177" 


1737 
1736 
1736 
1735 
1734 


1701 
1700 
1700 
1699 
1699 


i665 
i665 
1664 
1664 
1 663 


i63o 
i63o 
1639 
1638 
1638 


1595 
1595 

1594 
1593 
1593 


4o 
4i 

42 

43 


1955 
1955 

1954 
1953 
1953 


1918 
19.7 

19.16 
1916 
1915 


1880 
1880 

1879 
1878 
1878 


1843 
1843 
1849 
i84i 
i84i 


i8(i6 
i8<i6 
i8<>5 
i8<>5 
1804 


177" 
1769 

1760 
1768 
1768 

1767 

1766 
1766 
1765 
1765 


1734 
1733 
1733 
1733 
1731 


1698 

1697 
1697 
1696 
1696 


i663 
166a 
1661 
1661 
i66o 


1637 
1637 
1626 
1636 
1635 


159a 
159a 
1591 
1 591 
1590 


45 
46 

47 
48 

49 


1953 

.95. 
1951 

1950 
1950 


1914 
1914 
1913 
1913 
1913 


1877 
1876 

1876 

1875 

1875 


i84<> 
1839 
1839 
i838 
i838 


i8u3 
i8(>3 

l803 

1803 
1801 


1731 
1730 
173<) 
1739 
1738 


1695 
1694 
1694 
1693 
i6o3 


1660 
1659 
1 658 
i658 
1 657 


1634 
1634 
1633 
1633 
163a 


1589 

i588 
i587 


5o 
5i 
5a 
53 
54 


1948 
1947 
1946 

l<>54' 


1911 
1911 
1910 
1909 
1909 


1874 
1873 
1873 
1873 
1871 


i837 
i836 
i836 
i835 
1835 


1800 
1798 


1764 
1763 
1763 
1763 
1 762 


1738 

1737 
1727 
1736 
1725 


1693 
1693 
1691 
1690 
1690 


1 657 
i656 
i655 
1 655 
1 654 


1631 
1631 
1630 
1630 
1619 


1587 
1 586 
1 585 
1 585 
1 584 


55 
56 

57 
58 

59 


1<>55'|1*'56' 


1°57' 


rss' 


P5iy 


2° 0' 


20 1' 20 jy 2° a' 


VP 4! 


S. 



11 



TABLE XXII. CPaie 141 


Proportional Logarithms. 


S. 
o 


A m 


1 A m\h m 


h m 


A m 


A m 


A m 


A m 


A m 


A m 


A m 


A m 


8. 



P 42f r 43'»1° 44' 


1°45' 


V4& 


J^47' 


r48' 


1*»49' 


l^'SC 


r5v 


\''3!if 


V 53' 


3467 , 3434 3383 


3341 


33oo 


3359 


3318 


3178 


3139 
3i38 


3099 


3061 


3032 


1 


3466 


2434 1 3383 


3340 


3390 


3358 


33l8 


3178 


3099 


3060 


2021 


I 


3 


2465 


3433 1 338 I 


3339 


3398 


3358 


3217 


3177 


3i37 


3098 


3o59 


2021 


3 


3 


3465 


3433 1 338o 


3339 


3398 


3357 


2216 


3176 


3i37 


3098 


3059 
3o58 


2020 


3 


4 
5 


3464 


3433 


338o 


3338 


3397 


3356 


2216 


3176 


3i36 


3097 


2019 


4 
5 


3463 


2421 


3370 
3378 


3337 


3396 


3356 


22l5 


3175 


3i36 


3096 


3o57 


2010 

2018 


6 


3463 


2420 


3337 


3396 


3355 


23t4 


3174 


3i35 


3096 


3o57 


6 


7 


3463 


3419 


3378 


3336 


3395 


3354 


32l4 


3174 


3i34 


3095 


3o56 


2017 


7 


8 


3461 


3419 


2377 


3335 


3394 


3353 


22l3 


3173 


3i34 


3094 


3o55 


2017 


8 


9 

10 


3460 


2418 


2376 


3335 


3394 


3353 


2212 


3173 


3i33 


3094 


3o55 


2016 


9 


2460 


3417 


23/5 


3334 


3393 


3353 


2212 


3173 


3l33 


3093 


3o54 


2016 


10 


11 


3459 
3458 


3417 


2375 


3333 


3393 


335t 


22II 


3171 


3l33 


3093 


3o53 


201 5 


II 


12 


3416 


3374 


3333 


3391 


335l 


3210 


3170 


3l3l 


3093 


3o53 


2014 


13 


i3 


3458 


341 5 


3373 


2333 


2291 


335o 


23IO 


3170 


3i3o 


3091 


3o53 


2014 


i3 


i4 
i5 


3457 


34i5 


3373 


333 1 


2290 


3249 


3309 


3169 


3i3o 


3090 


3053 


20l3 


i4 
i5 


3456 


34i4 


3373 


333 1 


2289 


3349 
3348 


3308 


3169 


3 1 30 

3138 


3090 
3080 
3088 


3o5i 


2012 


i6 


3455 


34i3 


3371 


333o 


2289 

2288 


3308 


3168 


3o5o 


201 3 


16 


n 


3455 


34l3 


3371 


3330 


3247 


3307 


2167 


3138 


3o5o 


30II 


17 


i8 


3454 


341 a 


3370 


3338 


2287 


3347 


3306 


3167 


3137 


3088 


3o4o 
3o48 


30I0 


18 


'9 
ao 


3453 


3411 


3369 
3368 


2328 


2287 


3346 


3306 


3166 


3126 


3087 


30 10 


'9 

3U 


3453 


3410 


2327 


2286 


3345 


33o5 


3i65 


3136 


3086 


3o48 


3009 


91 


3453 


3410 


3368 


2326 


2285 


3345 


3304 


3i65 


3135 


3086 


3o47 


3000 

3008 


31 


3a 


345 1 


3409 
3408 


3367 


2326 


2285 


3344 


3304 


3i64 


3134 


3985 


3046 


a3 


a3 


345o 


3366 


2325 


2284 


3343 


33o3 


3i63 


3134 


3o85 


3o46 


3007 


33 


34 
35 


345o 


3408 


3366 


2324 


2283 


3343 


3303 


3i63 


3133 


3084 


3045 


3007 


34 


3449 
3448 


2407 


3365 


2324 


2283 


3343 


3303 


3163 


3133 


3o83 


3044 


3006 


25 


36 


3406 


3364 


2323 


2282 


3341 


3301 


3l6l 


3133 


3o83 


3o44 


3005 


36^ 


27 


3448 


34o5 


3364 


2322 


2281 


3341 


3300 


2I6I 


3I3I 


3082 


3043 


3005 


27 


38 


3447 


34o5 


3363 


3333 


3281 


3340 


3300 


3160 


3I30 


3081 


3o43 


3004 


38 


39 

3o 


3446 


3404 


3363 


3331 


3380 


3339 


3199 


3i59 


3I30 


2081 


3043 


3oo3 


29 


3445 


34o3 


3363 


3330 


3379 


333o 
3338 


3198 


3i59 
3i58 


3119 
3Il8 


3080 


3o4i 


3oo3 


3o 


3i 


3445 


34o3 


336i 


3330 


3370 
3378 


3198 


3079 


3o4i 


3003 


3i 


32 


3444 


3403 


336o 


3319 
33l8 


3337 


3197 


3i57 


31 18 


3079 
3078 


3o4o 


300I 


33 


33 


2443 


3401 


3359 


3377 


3337 


3196 


3i57 


3II7 


3039 


300I 


33 


34 
35 


3443 


3401 


3359 
3358 


33 1 7 


3377 


3336 


3196 


3i56 


3Tl6 


3077 


3039 


3O0O 


34 


3443 


3400 


33i7 


3376 


3335 


3195 


3i55 


3116 


30-»7 


3o38 


3000 


35 


36 


3441 


'^ 


3357 


33i6 


3375 


3335 


3194 


3i55 


31 15 


3076 


3o37 


1999 
1998 


36 


37 


344 r 


3357 


33i5 


3374 


3334 


3194 


3i54 


3ij5 


3075 


3o37 


37 


38 


3440 


33^ 


3356 


33i5 


3374 


3333 


3193 


3i53 


3Il4 


3075 


3o36 


1998 


38 


39 
40 


3439 


3397 


3355 


33i4 


3373 


3333 


3193 3i53 { 


3Il3 


3074 


3o35 


'997 


39 


3438 


3396 


3355 


33i3 


3373 


3333 


3193 


3i53 


3Il3 


3073 


3o35 


1996 


40 


4i 


3438 


33o6 


3354 


33i3 


3373 


333l 


3I9I 


ai5i 


3II3 


3073 


3o34 


1996 


4i 


43 


3437 1 3395 


3353 


33 1 3 


3371 


333l 


3190 


3l5l 


3III 


3073 


3o33 


1995 


43 


43 


3436 3394 


3353 


33ll 


3370 


333o 


3TOO 
3189 


3i5o 


3III 


3073 


3o33 


1994 


43 


44 
45 


a436 


3394 


3353 

335 1 


33f I 


3370 


3339 


3149 


3IIO 


3071 


3032 

ao33 


»994 


44 
45 


3435 


3393 


33lO 


3369 

3368 


3330 
3338 


3188 


3149 
3i48 


3109 


3070 


1993 


46 


3434 


3393 


335o 


3309 


3188 


3IOO 
3I08 


3070 


ao3i 


1993 


46 


47 


3433 


3391 


335o 


3309 
33o8 


3268 


3337 


3187 


3i47 


3069 
3068 


3o3o 


1993 


47 


48 


3433 


3391 


3349 
3348 


3367 


3337 


3i86 


3l47 


3107 


3o3o 


1991 


48 


49 
5o 


3433 


3390 


33o7 


3366 


3336 


3186 


3i46 


3107 


3068 


3039 


1991 


49 
5o 


343 1 


338q 


3348 


23o7 


3366 


3335 


3i85 


3i45 


3106 


3067 


3038 


1900 
1969 


5i 


34 3 1 3389 1 


3347 


3006 


3365 


3335 


3184 


3145 


3io5 


3066 


3038 


5i 


53 


343o 


3388 1 


3346 


33o5 


3364 


3334 


3i84 


3144 


3io5 


3066 


3037 




5a 


53 


3439 


3387 


3346 


33o4 


3364 


2333 


3i83 


3i43 


3io4 


3o65 


3036 


1980 


53 


54 
55 


3439 


3387 


3345 


33o4 


3363 


3333 


3183 


3143 


3io3 


9o64 


3036 


1987 


54 
55 


3438 


3386 


3344 


33o3 


3363 


333a 


3:83 


3l43 


aio3 


3064 3035 


1987 


56 


3437 


3385 


3344 


3303 


3363 


3331 


3l8l 


ai4i 


3I03 


3o63 


3035 


1986 


56 


57 


3436 


3384 


3343 


3303 


3361 


3330 


3180 


ai4i 


3IOI 


3063 


3b34 


1986 


57 


58 


3436 


3384 


3343 


23oi 


3360 


3330 


ai8o 


ai4o 


3I0I 


ao63 


3033 


1985 


58 


59 
S. 


3435 


3383 3343 


33oo 


3360 2319 1 


3179 


3i39 


3100 


3061 


302 3 


1984 


59 

S. 


1042/ 


1*> 43' r 44' 


V 4^ !*» i6f\r 47' 


1^48' 


P49' 


V5(y 


P51' 


rsiy 


P53' 



^^i^} TABLE XXII. 

Proportional Logarithms. 


S. 

o 

I 
a 
3 
4 

5 
6 

7 
8 

9 
to 
II 

12 

i3 
14 

i5 
i6 

17 
i8 

19 
20 
21 
22 

23 

24 

25 

26 

27 

a8 

29 
3o 
3i 

32 

33 
34 

35' 
36 

37 
38 

39 

40 
4i 
41 
4i 
44 

45 
46 

47 
48 

49 
5o 
5i 

52 

53 

54 

55 
56 

57 
58 

59 
S. 


k m 
P54' 


A m 


. .. . 

A m 
V5& 


A m 


A m 
P58' 


A m 


A m 

2^ (y 


A m 


A m 
16S9 

1687 
1687 


A m 
2^ 3' 


A m 
2^ 4f 


a 


1984 
1983 
198a 
1982 
1981 


1946 
1945 
1944 
1944 
1943 


1908 
1908 
1907 
1906 
1906 


1871 
1870 
1870 


i834 
i833 
i833 
i832 
i83i 


1797 

1797 
1796 

1795 
1795 


I76I 
1760 
1760 

1759 
1759 


1725 
1724 
1724 
1723 
1722 


i654 
i653 
1 652 
i652 
i65i 


1619 
1618 
1617 
1617 
j6i6 




X 

a 
3 
4 


1981 
1980 

1979 

1979 
1978 


1943 
194a 
1941 
1941 
1940 


1905 
1904 
1904 
1903 
1903 


1868 
1867 
1867 
1866 
1 865 


x83i 
i83o 
i83o 
1829 
1828 


1794 
1794 
1793 
1792 

1792 


1758 
1757 
1757 
1756 
1755 


1722 
1721 
1721 
1720 

1719 


1686 
1686 
1685 

i684 
1684 


i65i 
i65o 
i65o 

1649 
1648 


1616 
i6i5 
i6i4 
i6i4 
i6i3 


~5 
6 

7 
8 

9 


1977 
1977 
1976 
1975 
1975 


1939 

1938 
1937 


1902 
1901 
1901 
1900 
1699 


i865 

i864 
i863 
i863 
1862 


1828 
1827 
1827 
1826 
1825 


1791 
1 791 
1700 
1789 
1789 


1755 
1754 
1754 
1753 
175a 


1710 
1718 
1718 
1717 
1717 


1 683 
1 683 
1682 
1681 
1681 


i648 

i647 
1647 
i646 
1645 


i6i3 
i6ia 
i6ia 
1611 
1610 


10 
II 
la 
i3 
i4 


1974 
1974 
1973 
1972 
1972 


1936 
1936 
1935 
1934 
1934 


1898 

1897 
1896 


1862 
1861 
i860 
i860 
•1859 


1825 
1824 
1823 
1823 
1822 


1788 
1788 

1787 
1786 
1786 


1752 
1751 
1751 
1750 
1749 


1716 
I7i5 
1715 
1714 
1714 


1680 
1680 
1670 
1678 
1678 


1645 
1644 
i644 
1643 
1643 


1610 
1609 

1607 


i5 
16 

17 
18 

«9 


1971 
1970 
1970 


1933 
1933 
1932 

.93. 

1931 


1896 
1895 
,894 
1894 
1893 


1859 
1 858 
i857 
1857 
i856 


1822 
1821 
1820 
1820 
1819 


1785 
1785 
1784 
1783 
1783 

1782 
1781 
1781 
1780 
1780 


1749 
1748 
1748 

1747 
1746 


1713 
1712 
1712 
1711 
1711 


1677 
1677 
1676 
1676 
1675 


1642 
i64i 
i64i 
i64o 
i64o 


1607 
1606 
1606 
i6o5 
i6o5 

i6o4 
i6o3 
i6o3 
1602 
1602 


ao 
az 
aa 
a3 

24 


1968 

1967 
1967 
1966 
1965 


1930 
1929 
1920 
1928 
1928 


1893 
1892 
1891 
1891 
1890 


i855 
i855 
1 854 
1 854 
1 853 


1819 
1818 
1817 
1817 
1816 


1746 
1745 

1745 

1744 
1743 


1710 
1709 
1700 
1708 
1708 


1674 
1674 
1673 
1673 
1672 

1671 
1671 
1670 
1670 
1669 


2638 ' 
1 638 1 
1637 
1 637 


25 

26 
27 
28 
29 


1965 

1964 
1963 
1963 
1962 


1927 
1926 
1926 
1925 
1924 


1889 
1889 

1888 
1887 


i852 
i852 
i85i 
i85o 
i85o 


1816 
i8i5 
i8i4 
i8i4 
i8i3 


1779 
1778 
1778 

'•777 
1777 


1743 
1742 
1742 
1741 
1740 

1740 
1739 
1739 
1738 
1737 


1707 
1706 
1706 
1705 
1705 


i636 
1 635 
1 635 
i634 
1 634 


1601 
1600 
1600 
1599 
1599 


3o 
3i 
3a 
33 
34 


1962 
1961 
i960 
i960 
1959 

1958 
1958 
1957 
1956 
1956 


1924 
1923 
1923 
1922 
1921 


1886 
1886 
i885 
1884 
1884 


1849 
1849 
1848 

1847 
1847 


1812 
1812 
1811 
1811 
1810 


1776 

1775 
1775 
1774 
1774 


1704 
1703 
1703 
1702 
1702 


1668 
1668 
1667 
1667 
1666 


1 633 
i633 
i632 
i63i 
i63i 


1598 
1598 
1597 
1596 
1596 


35 
36 

37 
38 
39 


192 1 
1920 
1919 


i883 
1 883 
1882 
i88t 
1881 


i846 
1846 
1845 
1 844 
ib44 


1809 

1800 
i8i)8 
1807 


1773 

1772 
1772 
1771 
1771 


1737 
1736 
1736 
1735 
1734 


1701 
1700 
1700 
1699 
1699 


1 665 
1 665 
1664 
1664 
1 663 


i63o 
i63o 
1629 
1628 
1628 


1595 
1595 

1594 
1593 
1593 


4o 

4i 
4a 
43 
44 


1955 
1955 

1954 
1953 
1953 

1952 
1951 
1951 
1950 
1950 


1918 
19.7 

1916 
1016 
19.5 


i88u 
1880 

1879 
1878 
1878 


1843 
1843 
1842 
i84i 
i84i 


18(16 
i8(>6 

l8n5 

i8o5 
1804 


1770 
1769 
1760 
17(38 
1768 

1767 
1766 
1766 
1765 
1765 


1734 
1733 
1733 
1732 
i73i 


1698 
1697 
1697 
1696 
1696 


1 663 
16G2 
1661 
1661 
1660 


1627 
1627 
1626 
1626 
1625 


1592 
159a 
1591 
1 591 
1590 


45 
46 

47 
48 

49 


1914 

i9«4 
1913 
1913 
1912 


1877 
1876 
1876 
1875 
1875 


i84<> 
1839 
1839 
1 838 
1 838 


i8(>3 
i8()3 
1802 
1802 
i8ni 


1731 
1780 
I73<> 
1720 
1728 


1695 
1694 
1694 
1693 
1693 


1660 
1659 
i658 
i658 
i657 


1624 
1624 
1623 
1623 
1622 


1589 

1 588 
i587 


5o 
5x 
5a 
53 
54 


i94q 
1948 
1948 

1947 
1946 


1911 
1911 
1910 
1909 
1909 


1874 
1873 
1873 
1872 
1871 


1887 
1 836 
i836 
i835 
i835 


i8()o 
1800 

1798 


1764 
1763 
1763 
1762 
1762 


1728 

1727 
1727 
1726 
1725 


1692 
1692 
1691 
1690 
1690 


1 657 
i656 
1 655 
1 655 
1 654 


162 1 
1621 
1620 
1620 
1619 


1587 
i586 
1 585 
1 585 
1 584 


55 
56 

57 
58 

59 


l^SS'li^SC' 


1°57' 


l^oS' 


psjy 


2° 0' 


2° r 


2° 2* 


2° Sf 


2° 4f 


S. 



11 



- 



TABLE XXII. 

Proportional Logarithms. 



(Pact 14.1 



S. 

o 
I 

2 

3 

5 
6 

7 
8 



lO 

II 

12 

i3 

ii 

i5 
i6 

17 
i8 

'9 

20 
21 
22 
23 

ii 

25 
26 

27 
28 

ii. 

3o 
3i 

32 

33 
34_ 

35 
36 

37 
38 

il 

4o 
4i 

42 

43 
4£ 

45 
46 

47 
48 

49_ 

5o 

5i 

52 

53 

ii 

55 
56 

57 
58 

S. 



h m 


h m 


A m 
^ 7 


A m 

2*» & 

i48i 
1 480 

1479 
1479 
1478 


A m 
2" 9' 


A m 
2° 10' 


A fji 


A m 
2^12' 


A m 
2^13' 


A m 
2° 14' 


A m 
2° 15' 


i584 
1 583 
i582 
1 582 
i58i 


1549 
i548 
1 548 
1 547 
1 547 


i5i5 
i5i4 
i5i4 
i5i3 

l5l2 


1 447 
1446 
1 446 
1445 
1445 


i4i3 
i4i3 

I4l2 

1412 
i4ii 


i38o 
r379 

1 37? 
1378 


1 347 
1 346 

1^46 

1 345 

1 345 


i3i4 
i3i4 
i3i3 
i3i3 

l3l2 


1282 
1281 
1281 
1280 
1280 


1249 
1249 
1248 
1248 
1247 


i58i 
i58o 
i58o 

1 579 
1578 


i546 
1 546 
1 545 
i544 
1 544 


I5l2 

i5ii 
i5ii 
i5io 
i5ro 


1478 
1 477 
1477 
1476 
1476 


1444 
1443 
1443 
1442 
1442 


i4m 

i4io 
1409 
i4f>9 
i4o8 


i377 

1377 
1376 

1376 
1375 


1 344 
1 344 
1 343 
i343 
(342 


i3ii 
i3ii 
i3io 
i3io 
i3o9 


1278 
1277 
1277 


1247 
1246 

1246 

1245 

1245 


1578 

1 577 
1 577 
1576 

1576 


1 543 
1 543 
1 542 
1 542 
i54i 


i5o8 
i5o7 
1 507 


1475 
1474 
1474 
1473 
1473 


i44i 
i44i 
1 440 
i44o 
1439 


i4<>8 
1407 

1407 
i4()6 
i4o6 

i4o5 
i4o4 
i4(>4 
i4o3 
i4o3 


i374 
1374 
1373 
1373 
1372 


1342 

i34i 
1 340 
1 340 
1339 


i3()9 
i3<>8 
i3o8 
i3o7 
i3o7 


1276 
1276 
1275 
1275 
1274 


1244 

124' 

1243 

1242 
1242 


1575 
i574 
1 574 
1^3 
1573 


1 540 
1 540 
1 539 
1539 
1 538 


i5o6 
i5o6 
i5o5 
i5o4 
i5o4 


1472 
1472 
1471 
1470 
1470 


i438 
1 438 
1437 
1437 
i436 


1372 
1371 
1371 
1370 
1370 


1339 
1 338 
i338 
i337 
i337 


i3o6 
i3o6 
i3c)5 
f3o4 
i3o4 


1274 
1273 
1273 
1272 
1271 


1 241 
1241 
1240 
1240 
1239 


1572 

i57i 
1571 
1570 
1570 


1 538 
i537 
1 536 
1 536 
1 535 


i5o3 
i5o3 

l502 

i5o2 
i5oi 


1469 
1 460 
1468 
1468 
1467 


1 436 
1435 
1435 

1434 
1433 


l4o2 

i4o2 
i4oi 
i4oi 
1 400 


i368 
1367 
1 367 


1 336 
1 335 
1 335 
1 334 
1 334 


i3o3 
i3o3 

l302 
l302 

i3oi 


1271 
1270 
1270 
1269 
1269 


1239 

1238 
1238 
1237 
1237 


i569 

i567 
i567 


1 535 
1 534 
1 534 
1 533 
i532 


i5oo 
i5oo 

1499 
1499 

1498 


1467 
i466 
i465 
i465 
1464 


1433 
1432 
1432 
i43i 
i43i 


1399 

I398 
1397 


i366 
1 366 
1 365 
1 365 
i364 


1 333 
1 333 
1 332 
1 332 
i33i 


i3oi 
i3ou 
i3oo 


1268 
1268 
1267 
1267 
1266 


1236 
1235 
1235 
1234 
1234 


1 566 
i566 
i565 
1 565 
i564 


i532 
i53i 
i53i 
i53o 
i53o 


1498 
1497 
1496 
1496 
1495 


1464 
1 463 
i463 
1462 
i46i 


i43o 
1429 
1429 
1426 
1428 


'397 
1396 
1396 
1395 
1394 


i363 
1 363 
1 362 
1 362 
i36i 


i33i 
i33o 
1329 
i329 
1 328 


1298 
1297 
1297 
1296 
1296 


1266 
1265 
1264 
1264 
1263 

1263 
1262 
1262 
1261 
1 261 


1233 
1233 

1232 
1232 
I23l 


1 563 
i563 
1 562 
i562 
i56i 


1 529 
1528 
1528 
1 527 
1 527 


1495 
1494 
1494 
1493 
1493 


i46i 
1 460 
i46o 
1459 
1459 


1427 
1427 
1426 
1426 
1425 


1394 
1393 
1393 
J 392 
1392 


i36i 
i36o 
i36o 
1359 
1359 

1 358 
1 357 
1 357 
1 356 
1356 


1 328 
i327 
i327 
1 326 
1 326 


1295 
1295 
1294 
1294 
1993 


I23l 
123o 
I23o 
1229 
1229 

1228 
1227 
1227 
1226 
1226 


i56i 
i56o 
1559 
i55o 
1558 


1526 
1 526 
1 525 
1 524 
1 524 


1492 
1491 
1491 
1490 
1490 


1458 
i458 

1457 
i456 
i456 


1424 
1424 
i423 
1423 
1422 


1391 
1 391 
1390 
1389 
1389 


i325 
i325 
1 334 
i323 
i323 


1292 
1292 
1291 
1291 
1290 


1260 
1260 
I a 59 


i558 
1 557 
1 556 
i556 
1 555 


i523 
1 523 

l523 
l523 
l52I 


1489 
i48o 
i488 
1487 
1487 


1455 
1455 
1454 
1454 
i453 


1422 
1421 
1421 
1420 
1419 


1 388 
1 388 
1 387 
1 387 
i386 


i355 
i355 
1 354 
1 354 
1 353 


l322 
l322 
l32I 
l32| 
l320 


1290 
1289 
1289 
1288 
1288 


1257 
1257 
1256 
1256 
1255 


1225 
1225 
1224 
1224 
1223 


1555 
1 554 
1 554 
1 553 
1 552 


1 520 
1 520 

i5i9 


i486 
i486 
i485 
i485 
1484 


i452 
i452 
i45i 
i45i 
i45o 


1419 
i4i8 
i4i8 

I4i7 
I4i7 


1 386 
1 385 
1 384 
i384 
1 383 


i352 
1 352 
i35i 
i35i 
i35o 


l320 

i3i9 
i3i9 
i3i8 
i3i7 

i3i7 
i3i6 
i3i6 
i3i5 
i3i5 


1287 
1287 
1286 
1285 
1285 


1255 
1254 
1254 
1253 
1253 


1223 
1222 
1222 
I22I 
1221 


1 552 
i55i 
i55i 
i55o 
i55o 


i5i8 

i5i7 
i5i6 
i5i6 
i5i5 


i483 
i483 
1482 
1482 
i48i 


i45o 

1449 
1449 
i448 

1447 
20 8' 


i4i6 
i4t6 
i4i5 
i4i4 
i4i4 


1 383 
1 382 
i382 
i38i 
i38i 


i35o 

i349 
1349 
1 348 
1 348 


1284 
1284 
1283 
1283 
1282 


1252 
1252 
I25l 

i25o 

I25o 


1220 
I219 
1219 
I218 
I9l8 


2° y 


2^0' 


2° 7' 


^ 9^ 


2^10' 


2^ir 


2" 12' 


2^ IS' 


2*^14' 


2"1.V 



s. 

o 
I 
2 
3 

5 
6 

7 
8 



10 
II 
12 
i3 

i5 
16 

17 
18 

'9 
20 
21 

22 
23 

25 
26 

27 
28 

29 

3o 
3i 

32 

33 

_3£ 

35 
36 

37 
38 

i9. 
40 

41 
42 
43 
4£ 

'45 
46 

47 
48 

ii. 
5o 

5i 

52 

53 

51 
55 
56 
5? 

5e 
s. 



pm-1411 




8. 


k n 






spiff 


8»I7' 


3fi» 


rw 


a'ao' 2»ai' 


ys* 


2=23' 


2=24' 


2=25' 


S^Sff 


S. 


3 
i 


1117 
iai6 
iai5 
laiS 


rr65 

I.B4 


1.54 
ii53 
ii53 

iiSi 




1091 
.090 

'X 


1060 

:l 


1019 

I038 


0999 

1 

0998 


0969 


0939 
■$1 

0938 


0909 

0906 


3 
4 

6 

8 
9 


6 

I 
9 


1114 

1314 

t»i3 
:»i3 


11S3 
1183 
1181 

iiBi 


ii5i 
ii5o 
ii5o 
"49 


1119 

iiiB 


1088 
1087 

1087 


.058 
■ o57 
.057 
io56 
io56 


1037 

13 

1036 
.035 


0997 

i 

0995 


0967 
0966 

0^66 
0965 
og65 


'41 
0936 
0935 
0935 


0907 
0906 
0906 
0905 


I3 
■4 


\l[l 


ii8u 
"79 


114a 
"47 
"47 


1117 

11.6 

II. 5 


10B6 

loSS 
ioB5 
1084 


io55 
io54 
io54 
io53 


I035 

ioa4 
1034 
ioj3 

1033 


0994 
0994 
0993 
0993 
0993 


09O4 
0964 
0963 
0963 


0934 
0934 
0933 

0933 


0904 
1.903 


i3 

14 


■6 

18 
"9 


1309 

i3oe 
1307 


,.,8 
"77 

iii 


1.40 

M46 
1.45 
1.45 
"44 


1114 
1114 

i[i3 
i.i3 


io83 
1083 
T083 
1083 


1053 
1053 

105. 
io5. 


iEi 


0993 
0991 

0991 
0990 
0990 


0903 
0961 
096. 
0960 
0960 


0,33 
093, 
0^1 
0930 


0903 
0901 
0901 


.5 
16 

\l 
19 


33 

94 


tio6 
1105 

1305 


1175 

"74 
"74 

1173 
1173 


1143 

ri43 
ii4t 


iiii 


loSi 
id8i 
1080 
1080 

1079 


io5o 
io5o 
1049 
1049 
1048 


1019 
1018 


0989 


09^,9 

o,S» 
0957 


0939 
0939 
093S 
0938 
0937 


0899 
oa^e 


93 
34 


36 

»8 
>9 


I304 

iao3 


1173 
1173 
1171 


ii4i 
1.40 
ti4o 


1109 

1108 


1078 


io48 
1047 
.047 
io46 
I046 


1016 

1016 

ioi5 


0986 

ooes 
0935 


0957 

4x 
0956 
0955 

0,55 


0937 
0936 
0936 
0935 
0935 


0S55 


35 
36 

38 


3i 

33 

33 
34 


"99 


1:70 

a 

1168 


ii38 
1.38 

:s 


1106 
1 106 

iio5 


1076 
1075 
.075 
1074 
1074 


1045 
1045 
1044 
1044 
1043 


.0.4 
.0.4 
10.3 

IDl3 


0984 
09S4 

0^83 
0983 


09M 

0953 
0953 
o,S, 


0934 

0934 
0933 
0933 
0933 


0894 


3o 
3i 

33 

33 
34 


35 
36 

37 
38 
39 


1198 
1197 


1.67 
1167 
1166 
1.65 
i]65 


m36 
ii35 
1.35 


1.04 
1104 

M03 

iio3 


1073 

1073 
107 1 


1043 
1043 
1043 
io4i 
104. 


loM 


09H3 
09S1 
0981 
0980 
0960 


0951 
09S. 
o,So 
0,50 


0933 
0931 
0931 
0930 

0930 


o»9. 
089. 


35 
36 

u 

39 


4a 

43 
44 


■I 


1,64 
ii64 
1x63 
il63 
1161 


■ ■33 

■ ■3i 
1.33 
ii3i 
.i3i 


iii 


107 1 

1069 


io4o 
io4o 
.039 


.009 

looB 


0979 

0976 
0978 
0977 


0949 

SI 
o9« 
0947 


0919 
0910 
09.S 
09.8 

09.7 


0889 

s 

0887 


40 
4i 
4a 
43 
44 


'A 

iJ 

40 


1.93 
1.93 
119J 

1193 

"9' 


1 161 
1161 
1160 
ri6o 


ii3o 
1139 


1099 

;^ 
■058 


I06B 
.067 
.067 
.066 


io37 
1037 

io36 
1035 


1006 

.005 

ioo5 


0977 
0976 
0976 
0975 
0975 


0947 
0946 
0946 
9945 
9945 


09.7 
0916 

0915 
0915 


0887 

0886 
0686 


45 

46 

il 

49 


5o 
5i 
5. 
5i 

54 


.191 
U90 

;X 

1.89 


[i58 

Il57 


1.16 

1156 


■1 

1095 


1065 

1065 
1064 
1064 


,o35 
io34 
io34 
(o33 
.033 


1004 
1004 
.«.3 


0974 
0974 
0973 

0973 


9944 
oi44 
o?43 
0943 
094a 


09.4 
0914 
0913 
09.3 

091a 


0884 
0RS4 
o883 
o883 
o883 


5o 
5i 
5a 
53 
54 
55 
56 

11 
59 


55 
56 

5? 
59 

Ja. 


tl88 


1)56 
ii55 
]i54 


1135 

1.34 
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0360 


0235 
0235 

:3 


0209 


0184 
0184 
0.84 
oi83 


ii 

01 58 


oi34 
or34 
oi34 
or33 


0.09 


oo85 
oo85 
0084 
0084 
0084 


0061 
0060 
Q060 


oo36 
oo36 
oo36 
oo35 
oo35 


™Io 


Jo 
3r 

33 

33 
34 


0358 

025S 

0257 


0233 
0233 

0232 

0232 


0208 
0208 

0206 


oIbI 


01 57 
oj57 

01 se 

o[56 


oi3i 

Ol32 

oi3i 
oi3. 


Oio8 
0107 

o!S 


0083 
0083 
0083 
00B3 


005a 
oo57 


oo34 
0034 
oo34 
0033 
oo33 


3 


35 

36 

ll 
39 
4c 
4r 

43 

43 

44 

46 

47 

48 
49 
5o 
5i 

52 

53 
54 

56 
57 
58 

s. 


0256 
0255 
0255 


0331 

0230 

oi3o 

0330 


02o5 
0305 
0204 


0180 
018" 
or79 
0179 


0.56 
0,55 
or55 
0,54 
0,54 


oi3i 
oi3o 
o[3ii 
0,29 


o,o5 
oio5 

0To5 


0081 
0081 
0080 

0080 


0056 
(«56 
oo55 
oo55 


oo32 
oo3l 
oo3i 
oo3i 


0008 


0255 
C254 

0254 
0253 
0253 


0229 

3 

0228 
0227 


02<)4 
0303 
0203 


0.78 


oi53 
oi53 
or53 

OI52 

01 53 


0128 


oi.,4 
0103 
oio3 
o.o3 


0079 

SI 

0078 
0077 


(x,55 
oo54 
0054 
oo53 
0053 


oo3o 
oo3o 
0029 
0029 
0029 


ooo5 
ooo5 
0004 


m52 

3252 

025 r 

02S1 


0216 
0326 
0225 


oJ^ 


:..7C 
0176 
0,75 
0175 


oi5[ 
oi5i 

Oiio 

o.5o 


0,36 

OI26 

CI 26 

0125 


"!^ 


Ei 
007C 
0075 


0052 
O052 

«)5i 
oo5l 


□02S 
0027 


00. >4 
0004 
ooo3 


02 5o 

O25o 

0249 
0249 


02 j4 
0224 


0199 


0174 
017< 
0,73 
0,73 


0148 

ot48 


0.24 

01 34 

0124 

01 23 
OI23 

2=34' 


0099 
0098 


0.175 
01175 
0074 
0074 
0073 

2°.W 


0.15 1 
oo5ii 
oo5(i 
Q049 
0049 
if ST 


C«26 
0026 
0035 
0025 

2»5ff 


1^^ 


S. 


2»49'l2'50' 


a'si' 


a-s? 


VSi 



tvim TABLE XXIV. 


Of Natural Sines. 


29 


M 


tp 


i" 


2= 


3", 


4" 


60 




N.iiiw 


N. ™.. 


N. sine 


N. PDS 


N.iine 


^. COS, 


N. sii* 


N. COS. 


N.<;iie. N. COS. 






01745 


99985 


03490 


& 


05334 


99863 


06976 9,756 






^^ 




01774 


99984 




05363 


9986, 


07005 99754 


59 










ot8o3 


99984 


03548 


99937 


0539 a 


99860 


07034 1 9975? 


5g 






3 


00087 




oi83i 


99983 


03577 


99936 


0533I 


99858 


07063 , 99750 


57 






4 


00116 




0.S63 


99983 


o36o6 


99935 


0535.. 


99857 


07093 


997-i8 


56 






5 


OOC45 




0,891 


99983 


o3635 


99934 


05379 
o54o8 


99855 




99746 


55 




3 


6 






01930 


99983 


03664 


99933 


99854 


071 5o 


99744 


54 
IT 


-^ 






Eg 


99981 


^^36^ 


99933 


05437 


99853 


3 


99743 


4 


S 


O0333 




99980 


o37>3 


99931 


05466 


99851 


99740 


51 




4 


9 








9998° 


03753 


99930 


05495 


99849 


07137 


99738 


51 




5 








o=o36 


99979 


03781 


99939 


05524 


99847 


07366 


99736 


5o 




5 




oo3n) 


99999 


O3065 


^ 


o3«io 


999=7 


05553 


99846 


07295 


99734 


47 




6 
6 


"It 


00349 


99999 


03094 


o3839 


999'6 


o558a 


99844 


07334 


9973^ 


■i- 


00378 


99999 


■sinr 


99977 


o3868 


99935 


u56ii 


99843 


^^353 


997=9 


7 


14 


00407 


99999 


0=1 55 


99977 


03897 


999=4 


o564o 


9984- 


07383 


997=7 


46 




7 


i5 


004 36 


99999 


03181 


99976 


03936 


99933 


05669 
06698 


|??S 


07411 


99735 


45 




8 


16 


00465 


99999 




99976 


03955 


999" 


07440 


99733 






8 


17 


00495 


99999 


03340 


99975 


03^84 


99931 


06737 


99836 


07469 
07498 


99731 


43 




9 
9 


18 

'9 


oo5=4 




..3369 


99974 


o4Sr3 


999'9 


o5756 


99834 


99719 


4a 




00553 




03598 


99974 


04043 


99918 


o5785 


99833 


07537 


99716 










oo58i 


99998 


03327 


99973 


04071 


99917 


o58i4 


9983. 


07556 


99714 










0061 ] 


99998 


03356 


9997' 


04100 


99916 


05844 


99829 


07585 


99713 


!l 








oo64o 


99998 


03385 


9997» 


04139 


999' 5 


05873 


99837 


07614 


99710 






>3 


00669 
00^96 


99998 


0341-4 


99971 


n4lel 


99913 




99836 


07643 


99708 


37 




— 


14 

i5 


99998 


03443 


9997" 


99913 


05931 


998-( 


07673 


99705 


36 
35 


-\- 


00737 


99997 


0347a 


99969 


043.7 


999" 


05960" 


99822 


07701 


99703 


■ 3 


rf 


00756 


99997 


0350I 


?gs 


04346 


99910 


a 


99831 


07730 


9970T 


34 




1 3 




00785 


99997 


0353O 


04375 


99909 


99819 


07759 


& 


33 




i4 


=8 


008M 


99997 


oi56o 


999^7 


o43o4 


99907 


06047 


99817 


07788 


33 




H 


59 


00844 


99996 


S 


99966 


04333 


99906 


06076 


99815 


07817 


9W4 


3i 




i5 


3n 


00873 


99996 


9^ 


04363 


99905 
99904 


06105 


998.3 


07846 


9969' 


3o 


-,- 


3i 




99996 


03647 


99965 


04391 


o6i34 


99813 


07875 


99«(9 


i5 


3a 




999915 


03676 


99964 


04410 


9990a 


061 63 


99^ 


07904 


9iM7 




[6 


33 




9999 -i 


o>7o5 


99963 


04449 


9990. 






079" 


99685 






[6 


34 


rn 


99995 


03734 


99963 


04478 


ii 


06221 


99&06 


0796a 


99683 


36 






35 


99995 


03763 


99963 


o45o7 


06250 


99804 


07991 


9^0 


25 




Is 


36 
T7 


01047 


9999^ 


'"79' 


9996F 


04536 




(-6379 


99803 


08<.30 


99678 


34 
33 


-- 




99994 




99960 


04565 




o63o8 


99801 


Ti 


9S«76 


i8 


38 


OM05 


99994 


036SO 


99959 


04594 


99894 


06337 


99799 


996-1 






'9 


39 


01.34 


99994 


of^ 


^u 


o46a3 


998^ 


06366 


99797 


08107 


9S^7' 






19 


46 


01164 


99993 


04653 


99893 


06395 


99795 


08136 


99<i6« 








41 


ori93 


99993 


03938 


99957 


046B3 




06.I34 


99793 


'>8i65 


99666 


'? 




i? 


4a 
4T 




99993 


02967 


99956 


04711 


06453 


9979a 


08,94 


aM4 


A 


v 




9999a 


03996 


999" 


04740 


^^1^8 


o6483 


99790 
99788 


.^333 


^7 




44 


01380 


99995 


o36i5 


99954 


"•iT^ 


5?886 


o65ii 


08353 


996S, 


16 






45 


:;a 


99991 


o3i,54 


99953 


9?885 


o654o 


99786 


o6a8. 


996S7 


,5 






46 


99991 


o3.«3 


9995a 


o48a7 


;5i83 


06369 
06698 


99784 


o83jo 


99654 


i4 




j3 


47 


OI367 


99991 


o3m3 


99953 


04856 


9988a 


99783 


1)8339 
08308 


99653 


.3 




33 

34 


48 
49 


,,1396 


9999c, 


o3i4. 


99951 


04B85 


9988, 


06637 


99780 


99649 


77 


i- 


0,435 


^ 


o3i70 


99950 


04914 


$1^ 


06656 


99778 


08397 


99647 


34 


5^ 


01454 


'S'.S 


» 


04943 


06685 


99776 


08426 


99644 






i5 


5i 


0.483 


999»9 


04973 


99876 


06714 


99774 


08455 


,964> 


I 




i5 


5i 


oi5i3 


* 


o3357 


99947 


o5o(,i 


99875 


06743 


9977a 


08484 


99639 




16 


53 


OE543 


03386 


99946 


d5o3o 


99873 


06773 


99770 


o85,3 


99637 






j6 


54 

55- 


oi57r 


99988 


o33!6 


99945 


o5o59 


99872 


06803 


99768 


08542 


99635 


6 


-^ 


^i6^ 


999S7 


03345 


99944 


o5o88 


99870 


T*83r 




0657, 


9963. 




56 


V^.U 


99987 


03374 


99943 


o5ii7 


998C9 


06860 


99764 


08600 


99639 


4 




98 


5? 


9998G 


o34o3 


99945 


o5i46 


^ 


06889 


99763 


S 


996,7 


3 




a8 


58 


0.687 


99986 


03433 


99941 


o5i75 


^ 


06918 


99760 


99615 






J9 


59 


01716 


99985 


o346! 


99940 


o53o5 


9?864 


06947 


99758 


0S687 


9^' 






^ 


i. 


on45 


W85 


03490 


99939 


o5j34 


99863 




99756 


oS7!6 


996.9 


Ji 


JL 
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I'fop. 

p«fU 


M 

c 
I 
a 
3 

4 
5 
6 

7 
8 

9 
10 

II 

12 

i3 

i4 
i5 
16 

17 
18 

'9 
20 

21 

22 

23 

24 

25 

26 

27 
28 

3i 

32 

33 

34 
35 
36 

37 
38 

39 
40 

4i 
42 

43 
44 
45 
46 

47 
48 

49 
5o 

5i 

52 

53 
54 

"55" 
56 

57 
58 


S" 


ep 


70 


8° 

1 


90 


60 

57 
56 

55 
54 

53 
5a 
5i 
5o 

49 
48 

47 
46 

45 
44 
43 
42 

41 
4o 

37 
36 

35 

34 
33 

39 

3i 
3o 

27 
36 

25 

24 

23 
22 
21 
20 

It 

17 
16 

i5 

14 
i3 
12 

11 
10 

t 

7 
6 

5 
4 
3 

2 
I 


M 


Prop. 

pvta 

4 

4 
4 
4 
4 
4 
4 
4 

4 
3 
3 
3 
3 
3 

3 
3 
3 
3 
3 
3 

3 
3 
3 
3 

2 
2 

2 
2 
2 
2 
2 
a 

a 
a 

2 
2 
2 
2 

2 
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N. sine. 


N. COS. 


N. sine. 


N. COS. 


N. sine. 


N. COS. 


N. sine 


N. COS. 


N. sine. 


N. COS. 


c 
o 

I 
I 

2 

a 
3 


08716 
08745 
08774 
o88o3 
o883i 
08860 
08889 


99619 
99617 
99614 
9961a 
99609 
99607 
99604 

99602 

99596 

99594 
99501 

99588 


10453 
10482 
io5ii 
io54o 
10569 
10597 
10626 


99452 

99449 
99446 

99443 

99440 

99437 

99434 


iai87 
ia2i6 
12245 
12274 
i23oa 
ia33i 
ia36o 


99a55 
99a5i 
99248 

99244 
99240 

99237 
99a33 


13917 
13946 
13975 
i4oo4 
i4o33 
i4o6i 
14090 


99027 
99023 
99019 
99015 
99011 
99006 
99002 


15643 
1567a 
15701 
i573o 
15758 

15787 
i58i6 


98769 
98764 
98760 
98755 
98751 
98746 
98741 


3 
4 
4 
5 
5 
6 


08918 

08947 
08976 

09005 
09034. 
09063 


10655 
10684 
10713 
1074a 
1077 1 
10800 


99431 
99428 

99424 
99421 
99418 
994i5 


ia389 
ia4i8 

ia447 
ia476 

ia5o4 
12533 


99a 3o 
99a a6 
99aaa 

9921? 
99215 

9921 1 


14119 
i4i48 

14177 
i4ao5 

i4a34 
14263 


98998 
98994 

98982 
98978 


i5845 
15873 
1590a 
15931 

\^ 


98737 
9873a 

98738 

98723 

98718 

98714 


6 

7 

7 
8 

8 
9 


09092 
091 2 1 
09150 
09170 
09208 
09237 


99586 
99583 
99580 
99578 
99575 
99572 


10829 
I0858 
10887 
10916 
10945 
10973 


99412 

99409 
99406 

99402 
99396 


ia56a 
ia59i 
ia62o 
12649 
12678 

127r)6 


99ao8 
99204 
99900 

99>97 
99io3 

99189 


1429a 
14320 

14349 
14378 

14407 
14436 


98973 

98961 

98957 
98953 


16017 
16046 

16074 
i6io3 
i6i3a 
16160 


98709 

98704 
98700 
98695 


9 

lO 
lO 

u 
11 
la 


09266 
09295 

09394 
09353 
09382 
09411 


99570 
99567 

99564 
9956a 

99556 

99553 
9955f 
99548 
99545 
9954a 
99540 

99537 
99534 
99531 

99526 

995a3 


1 1002 
iio3i 
11060 
1 1080 
11118 
11147 


99393 

99386 
99383 
99380 

99377 


12735 
12764 
12793 

ia8aa 
ia85i 
ia88o 


99186 
9918a 
99178 
99175 

99171 
90167 


14464 
14493 
1452a 
i455i 
i458o 
1 4608 


98948* 

98944 

98940 

98936 

98931 

98927 


16180 
i6ai8 
i6a46 
16375 
i63o4 
16333 

i636i 
16390 
16419 
16447 
i647tJ 
i65o5 


98681 
98676 
98671 
98667 
98662 

98657 


12 

i3 
i3 
i4 
i4 
i5 


09440 
09469 
09498 
09597 
09556 
09585 


1 1 176 

II205 

1 1 234 
11263 
1 1291 
11 320 


99374 
99370 
99367 

99364 
99360 

99357 


13908 
12937 
12966 
12995 
i3o24 
i3o53 


99163 
99160 
99156 
991 5a 
99«48 
99144 


14637 
14666 
14695 
14723 
i475a 
14781 


98923 
98919 

98914 
98910 
98906 
98902 


98652 
98648 
98643 
98638 
98633 
98639 


i5 
i5 
i6 
i6 

17 

>7 


09614 
09642 
09671 
09700 
09729 
09-758 

09707 
09816 
09845 
09874 
09903 
09932 


1 1 349 
11378 
1 1407 
11436 
11465 
11494 


99354 
99351 

99347 
99344 
99341 
99337 


i3o8i 
i3iio 
i3i39 
i3i68 
i3i97 
13226 


99141 
99137 
99133 
99139 
99ia5 
991 aa 


14810 
14838 
14867 
14896 
14925 
14954 


98897 

98884 
98880 
98876 

98871 
98867 
98863 
98858 
98854 
98849 


1 6533 
i6563 
16591 
16630 
16648 
16677 


98634 
98619 

98614 
98609 

98604 
98600 


i8 
i8 

'9 
•9 

20 
20 


99520 
99517 
995«4 
995 n 
99508 
995ci6 


1 1 523 
ii552 
ii58o 
1 1609 
11638 
11667 


99334 
99331 

99327 
99324 
99320 
99317 


13954 
13983 
i33ia 
i334i 
13370 
13399 

13497 
13456 
13485 
i35i4 
13543 
1357a 


99118 

99114 
99110 

99106 
9910a 
99098 


1498a 
i5oii 
i5o4o 
15069 
1 5097 
i5ia6 


16706 
16734 
16763 
1679a 
16830 
16849 


98595 

985?? 
98580 
98575 
98570 


21 
21 
72 
22 
23 
23 


09961 
09990 

lfK)I9 

10048 

10077 
10106 


995o3 
99500 

99497 
99494 
99491 
99488 


11696 
11725 
11754 
1 1783 
11812 
iiB4o 


993 14 
99310 
99307 
993o3 
993(x^ 
99997 


99*»94 
99001 

99^»87 
99083 

99^79 
99075 


i5i55 

i5i84 
i52ia 

i5a4i 
i5a7o 
15999 


98845 

98841 
98836 
98832 
98827 
98823 


16878 
i69f>6 
16935 
16964 
16993 
17021 


98565 
98561 
c8556 
98551 
98546 
98541 


24 
24 
25 
25 
26 
26 


ioi35 
10164 
10192 
10221 

I025o 

10279 


99485 
99482 

9947? 
99476 

99473 

99470 


U898 
11927 
11956 
11985 
12014 


99993 

992Z? 
99986 

99283 

99270 

99276 


i36(X) 
13699 
13658 

13687 
i37i6 

13744 


99J^' 
99063 

99055 
99051 

99«'47 
99^43 

99035 
9903 1 
99037 


i5327 
15356 
15385 
i54i4 
i5442 
15471 


98818 
98814 
98809 
98805 
98800 
98796 


i7o5o 
17078 

17107 
i7i36 
17164 
17193 


08536 
98531 
98536 
98531 
98516 
98511 


27 
27 
28 
28 
29 
29 


io3o8 
io337 
io366 
10395 
10424 
10453 


99467 
99464 
99461 
99458 
99455 
99452 


12043 
12071 
laioo 
iaia9 
12158 
12187 


99972 
99969 
99965 
99962 
99958 
99955 


13773 
i38oa 
i383i 
i386o 
13889 
13917 


i55oo 
1 5599 
15557 
15586 
i56i5 
15643 


98701 
98787 
9878a 
98778 
98773 
98769 


i73aa 
i735o 

17279 
17308 
17336 
17365 


985C/6 
98501 
98496 
98491 
98486 
98481 




N. ros. 


N. sine. 


N. COS. 


N. sine. 


N. COS. 


IV. sine. 


N. COS. 


N. sine. 


N. COS. 


N. sine. 




84*> 


8y 


8y 


81** 


&P 





Ot 



f 
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Plop« 

puu 

28 
o 



I 
I 

2 

2 

3 
3 
4 
4 
5 
5 
6 

6 

7 

7 

7 
8 

8 

9 

9 

10 
10 

II 
II 

12 
12 
l3 

i3 
i4 
j4 

i4 
i5 
i5 
i6 
i6 

17 

17 
j8 
i8 

«9 
J9 

20 

20 
21 
21 
21 
22 
22 

23 
23 
24 
24 
25 
25 

26 
26 

27 
27 
28 

ii 


M 



I 

2 

3 

4 
5 
6 

7 
8 

9 

10 

II 

12 

i3 

i4 
i5 
i6 

17 
i8. 

'9 

20 
21 
22 
23 
24 

25 
26 
27 
28 
29 

3o 
3i 

32 

33 

34 
35 
36 

37 
38 

39 

4o 

4i 

42 

43 
44 
45 
46 

47 
48 

5o 
5i 

52 

53 
54 

55 
56 

57 
58 

6o 


1(JP 


!!• 


12^ 


1 


14° 


60 

57 
56 

55 

54 

53 

52 

5i 

5o 

it 

4i 
46 
45 

44 
43 
42 

41 
40 

38 

37 
36 

35 

34 
33 

32 

3i 
3o 

JI 

27 
26 

25 

24 

23 
22 
21 
20 

II 

17 
16 

i5 
i4 
i3 
12 

II 
10 

1 

7 
6 

5 

4 
3 
2 

I 


M 


FN 


N. sine. 


N. COS. 


N. sine. 


N. COS. 


N. sine. 


N. COS. 


N. sine. 


N. COS. 


N. sine. 


N. COS. 


6 


17365 
17393 
17422 
17451 

17479 
17508 

17537 


98481 

98476 

98471 
98466 

98461 
98455 
98450 


19081 
19100 
1 91 38 
19167 
19195 
19224 
19252 


98163 

98157 
98152 
98146 
98140 
98135 
98129 


20791 
20820 
20848 
20877 
20905 
20933 
20962 


97815 
97800 

97803 

97797 

9779X 
97784 
97778 


22495 

22523 
22552 
2258o 

22608 
22637 

22065 


97437 
97430 

97424 

97417 
974x1 
97404 
97398 


24x92 
24220 

24249 

24277 

243o5 
24333 
24362 


97o3o 
97023 
970x5 
97008 
97001 


8 

6 
6 
t 
6 
6 
5 


17565 

17594 
17623 
1765 1 
17680 
17708 


98445 
98440 
98435 
98430 
98425 
98420 


1928 1 
19309 
19338 
19366 
19395 
19423 


98124 
98118 
98112 
98107 
98101 
98096 


20990 
21019 
21047 
21076 
21104 

2Il32 


97772 
97766 
97760 

97754 
97748 
97742 


22693 
22722 
22750 
22778 
22807 
22835 


97391 

97384 
97378 
97371 
97365 
97358 


24390 
24418 
24446 

24474 
245o3 
24531 


96980 

96973 
96966 
96959 
96952 
96945 


5 
5 
5 
5 
5 


17737 
17766 

177.94 
17823 
17852 
17880 


98414 
98409 

98404 
98399 

983o4 
98389 


19452 
19481 
19509 
19538 
19566 
19595 


98090 

98084 
98079 
98073 
98067 
98061 


2II61 
21 189 
21218 
21246 
21275 

2i3o3 


97735 
97720 
97723 

97717 
9771 1 

97705 


22863 
22892 
22920 

22948 
22977 

23oo5 


9735 X 
97345 
97338 
9733 1 
97325 
97318 


24559 
24587 
246x5 

24644 
24672 
24700 


9^,7 
96930 

96923 

96916 

96909 
96902 


5 
5 
5 

4 
4 
4 


17909 

17937 
17966 

17995 
18023 

i8o52 


98383 
98378 
98373 
98368 
98362 
98357 


19623 
19652 
19680 
19709 
19737 
19766 


98056 
98050 

98044 
98039 
98033 
98027 


2i33i 
2i36o 
2 1 388 

21417 
2x445 
21474 


97698 
97602 
97686 
97680 
97673 
97667 


23o33 
23062 
23090 
23ii8 
23i46 
23175 


973 1 1 

97304 
97298 

97291 
97284 
97278 


24728 
24756 

24784 
248x3 
24841 
24869 


96894 
96887 
96880 
96873 
96866 
96858 


4 
4 
4 
4 
4 
4 


1808 1 
18109 
i8i38 
18166 
18195 
18224 


98352 

98347 
98341 
98336 
98331 
98325 


19794 
19823 

19851 

19880 

19908 

19937 


98021 
98016 
98010 
98004 
97998 
97992 


2l502 

2i53o 
21559 
21587 
21616 
21644 


97661 
97655 
97648 
97642 
97636 
9763o 

97623 

97617 
97611 

97604 
97598 
97592 


232o3 
2323l 

23260 

23288 

233x6 
23345 


97271 
97264 
97257 
97251 

97244 
97237 


24897 
24925 

24954 
24982 
25oio 
25o38 


96851 

96844 
96837 
96829 
96822 
96815 


4 
3 
3 
3 
3 
3 


18252 
18281 

1833^ 
1 8367 
18395 


98320 
983i5 
983io 

98304 
98299 

98294 


19965 

19994 
20022 

2005l 

20079 
20108 


97987 
97981 

97975 

97969 
97963 

97958 


21672 
2 170 1 
21720 
21758 
21786 
21814 


23373 
23401 
23429 
23458 
23486 
235x4 


97230 
97223 
97217 
97210 
97203 
97196 


25o66 
25094 

25X22 

25i5i 
25x79 
25207 


96807 
96800 
96793 
96786 
96778 
96771 


3 
3 
. 3 
3 
3 
2 


18424 
18452 
18481 
i85o9 
i8538 
18567 


98288 
98283 
:p8277 
98272 
98267 
98261 


20i36 
20 1 65 
20193 
20222 
202 5o 
20279 


97952 
97946 
97940 

97934 
97928 
97922 


21843 
21871 
21890 
21928 
21956 
21985 


97585 

97579 
97573 
97566 
97560 
97553 


23542 
23571 
23599 
23627 
23656 
23684 


97189 
97x82 
97x76 
97169 
97162 
97x55 


25235 
25263 
25291 

25320 

25348 
25376 


96764 
96756 

96749 
96742 

96734 

96727 


2 
2 
2 

2 
2 
2 


18595 
18624 
1 8652 
18681 
18710 
18738 


98256 
98250 
98245 
98240 
98234 
98229 


2o3o7 
2o336 

20364 
20393 
20421 
2o45o 


97916 
97910 
97905 

97°99 
97893 

97867 


220l3 
2 204 1 
22070 
92098 
22126 
22l55 


97547 
97541 
97534 
97528 
97521 
975i5 


23712 
a374o 
23769 
23797 
23825 
23853 


97148 
97141 
97134 
97127 
97x20 
971x3 


25404 
25432 
25460 
25488 
255x6 
25545 


96719 
96712 
96705 
96697 


2 
2 
2 


18767 
18795 
18824 
i8852 
1 888 1 
18910 


98223 
98218 
98212 
98207 
98201 
98196 


20478 
2o5o7 
2o535 
20563 
20592 
20620 


97881 
97875 
97869 
97863 
97857 
97851 


22l83 
22212 
22240 
22268 
22297 
22325 


97508 
97502 
97496 
97480 
97483 
97476 


23882 
23910 
23938 
23966 
13995 
24023 


97106 
97100 

97086 

97079 

97072 


25573 
256oi 
25629 

25657 
25685 
25713 


96675 

96667 
96660 
96653 
96645 
96638 




18938 

18967 
18995 
19024 
I9P52 
19081 


98100 
98185 
98179 

98174 
98168 
98163 


20649 

20677 
20706 

20734 
20763 
20791 


97845 
97839 
97833 
97827 
97821 
97815 


22353 
22382 
22410 

22438 
22467 
22495 


97470 
97463 
97457 
97450 
97444 
97437 


24o5i 

24079 
24108 
24 1 36 
24164 
24192 


97065 
97o58 
97o5i 

97044 
97037 
97o3o 


'25741 
25769 
25798 
25826 

25854 
2588p. 


96630 
96623 
966x5 
96608 
96600 
96593 









N. COS. 


N. sine. 


N. cos. 


N. sine. 


N. cos. 


N. sine. 


N. COS. 


N. sine. 


N. COS. 


N. sine. 




79^ 


79* 


770 


76^ 


75^ 





is 
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TABLE XXIV. 
Of Natural Sines. 



27 

o 
o 

I 
I 

2 i 
3 

3 
4 
4 
5 
5 
5 



6 
6 

7 

7 
8 

8 



9 

9 

9 
o 

o 



I 

2 

a 
3 
3 



4 
4 
5 
5 
6 
6 



7 

7 
8 

8 

8 

9 



9 
ao 

30 
31 
31 
32 

32 
23 
33 
33 

24 
2£ 

25 
35 
26 
26 

27 

27 



M 



o 
I 

2 
3 

4 
5 
6 



7 
8 

9 

o 

I 

2 



9 
20 

21 

32 
23 
24 



25 
26 

27 
28 

3? 



3i 

32 

33 
34 
35 
36 



37 
38 

39 
4o 

4i 
42 



43 
44 
45 
46 

47 
48 



5i 

52 

53 
54 

55 
56 

57 
58 

60 



20° 



N. sioe.lN. COS. 



34202 
34229 
34257 
34284 
343 1 1 
34339 
34366 



34393 
34421 
34448 
34475 
345o3 
3453o 



34557 

34584 
346i2 
34639 
34666 
34694 



34721 
34748 
34775 
348o3 
3483o 
34857 



34884 
34912 
34939 
34966 

34993 
35o3i 



35o48 
35075 
35i03 
35i3o 
35 1 57 
35i84 



353 1 1 
35339 
35366 
35293 
35330 
35347 



35375 
354o3 
35429 
35456 
35484 
355 1 1 



35538 
35565 
35593 
35619 
35647 
35674 



35701 
35728 
35755 
35782 
358io 
35837 



N. COS. 



93969 
93959 
93949 
93939 
93929 
93919 
93909 



93889 
93879 
93869 
93859 
93849 



93839 
93829 
93819 
93809 

93799 
93789 



93779 
93769 

93750 

93748 

93738 

93738 



93718 
93708 

93688 

93677 
93667 



93657 
93647 
93637 
93636 
93616 
93606 



93596 
93585 
93575 
93565 
93555 

93544 



93534 
93524 
935i4 
935o3 
93493 
93463 



93472 
93462 
93453 

93441 
93431 
93430 



93410 
93400 
93389 

93379 
93368 
93358 



N. sine. 



eep 



2V 



N. 8m«. N. cos 



35837 
35864 
35891 
35918 
35945 
35973 
36ooo 



36037 

36o54 
36o8i 
36io8 
36i35 
36163 



36190 
36217 

36a44 
36271 

36398 

36335 



36353 
36379 
364o6 
36434 
3646i 
36488 



365i5 
36542 
36569 
36506 
36623 
36650 



36677 
36704 
3673 1 
36758 
36785 
368i2 



36839 
36867 
36894 
36921 
36948 
36975 



37002 
37029 
37o56 
37083 
37110 
37137 



37164 
37191 
37218 
37245 
37273 
37299 



37326 
37353 
37380 
37407 
37434 
37461 



N. COS. 



93358 
93348 
93337 
93327 
93I16 
93306 
93295 



93385 
93374 
93364 
93353 
93243 
93232 



93233 
9331 1 
93301 
93100 
93180 
93169 



93i5 

93i4 
93 1 37 
93137 
931 16 
93106 



98095 
93084 
93074 
93o63 
93o53 
93042 



93o3i 
93020 
93010 

92999 
92988 

92978 



92967 
92956 
92945 
92935 
92934 
93913 



93903 
93803 
93881 
93870 
92859 
92849 



92838 
92827 
92816 
92805 
93704 
92784 



93773 
93762 
92751 
92740 
93739 
93718 



N. sine. 



6ff» 



22^ 



N. sine.lN. cos. 



37461 
37488 
375i5 
37542 
37569 
37595 
37623 



37649 
37676 
37703 
37730 
37757 
37784 



92718 
92707 
92607 
92686 
92675 

92664 
92653 



37811 
37838 
37865 
37893 
37919 
37946 



37973 

38o36 
38o53 
38o8o 
38107 



38 1 34 
38i6i 
38 1 88 
382 1 5 
38341 
38268 



38295 
38322 
38349 
38376 
384o3 
3843o 



38456 
38483 
385 10 
38537 
38564 
38591 



38617 

38644 
38671 
38698 
38725 
38752 



38778 
388o5 
38832 
38859 
38886 
38912 



38939 
38966 
38993 
39020 
39046 
39073 



N. COS. 




92576 
92565 
92554 
92543 
93532 
92521 



92510 

92488 

93477 
92466 
92455 



92444 
92432 
92421 
92410 
92399 
92388 



92377 
92366 
92355 
92343 
93333 
93321 



93310 
93399 
93387 
92276 
93365 
92354 




93175 

93164 
93153 

92141 
92i3o 
921x9 



92107 

92085 
92073 
92062 
92o5o 



N. sine. 



67* 



23^ 



N. sine. N. cos 



39073 
39100 
39127 
39153 
39180 
39207 
39234 



39260 
39287 
39314 
39341 
39367 
39394 



39421 
39448 

39474 
39501 
39628 
39555 



39581 
39608 
39635 
39661 
39688 
39715 



39741 
39768 
39795 
39822 
39848 
39875 



39902 
39928 
39955 
39982 
40008 
4oo35 



40062 
40088 
4oii5 

4oi4i 
40168 
40195 



4023I 

40248 
40275 
4o3oi 
4o328 
4o355 



4o38i 
4o4o8 

40434 
4o46i 
4o488 
4o5i4 



4o54i 
40667 

40694 
40621 

4o647 
40674 



N. COS. 



92060 
92080 
93020 
92016 
92006 

9^ 



Si 

936 
926 
914 



902 
891 
870 
868 
856 
845 



833 
822 
810 

799 

787 
776 



764 

762 

74 1 
720 
718 
706 



3 

671 
660 
648 
636 



626 
6x3 
601 
690 
678 
566 



565 
643 
53 X 
619 
5o8 
496 



484 
472 
46i 

449 
437 
426 



4i4 

402 
390 
378 

366 
365 



N. sine. 



G&> 



24° 



N. slue. 



40674 
40700 
40727 
40763 
40780 
40806 
4o833 



40860 
40886 
40913 
40989 
40966 
40992 



019 
045 
072 
098 
126 
161 



178 
2o4 

23l 

267 

284 

3io 



337 
363 
390 
4i6 
443 
469 



496 
622 

54 

57 
602 

628 



655 
681 

707 
734 
760 

787 



8x3 
84o 
866 
892 
919 
945 



972 
998 

42024 
42061 
42077 
42x04 



42x80 
42x56 
42x83 
42209 
42235 
42262 



N. cos. 



355 
343 
33x 
819 
3o7 
295 
283 



272 
260 
248 
236 
234 
212 



200 
188 
X76 

i64 
x52 
x4o 



128 
xx6 
io4 
092 
080 
068 



o56 

044 
082 
020 
008 



90996 



90984 
90972 
90960 
90948 
90986 
90924 



9091 X 
90809 
90887 
90875 
90863 
90861 



90889 
90826 

908x4 
90802 
90790 
90778 



90766 
90763 

90741 
90729 
90717 
90704 




90668 
90655 
90643 
90681 



N. cos.iN. sine. 
65* 



60 

U 

57 
56 
55 
54 
53 

52 

5i 
5o 
4 
4_ 

47 
46 
45 
44 
43 
42 



4i 
4o 
3 
3 

37 
36 



35 

34 
33 

32 

3x 
3^ 

20 
28 

27 
26 

25 

24 



23 
22 
21 

ao 



7 
6 



5 

4 
3 

2 
1 
o 



M 



Pvopw 
puts 

11 



X 
X 
X 

o 
o 
o 
o 



o 
o 

9 
9 
9 
9 



8 
8 
8 
8 



8 

7 
7 
7 

7 
7 



6 
6 
6 
6 
6 
6 



5 
5 
5 
5 
5 



4 
4 
4 
4 
3 
3 



3 
3 
3 
3 

a 
a 



a 
a 
a 



o 
o 
o 



TABLE XXIV. 
Of Natural Sines. 



P*8« 166] TABLE XXIV. 

Of Natural Sines. 


yrop. 
IMirta 

25 

o 
o 

I 
1 

2 

2 

3 

3 
3 
4 
4 
5 
5 

5 
6 
6 

7 

■ 7 

8 

8 
8 

9 
9 

lO 
lO 

10 

II 
II 

12 

i3 

i3 
i3 
i4 
i4 
i5 
i5 

i5 
i6 
i6 

17 

17 
i8 

i8 
i8 

'9 

19 
20 

20 

20 
21 
21 
22 
22 

23 

23 
23 

24 
24 

25 
25 


M 


I 

2 

3 

4 
5 
6 

7 
8 

9 
10 

11 

12 

i3 

i4 
i5 
16 

17 
18 

19 
20 

21 

22 

23 

24 

25 

26 

27 
28 

29 

3o 
3i 

32 

33 

34 
35 
36 

37 
38 

4o 
4i 
42 

43 

44 
45 
46 

47 
48 

5i 

52 

53 
54 

55 
56 

57 
58 

60 


30*^ 1 31^ 


32° 


33° 


34° 


60 
69 
58 

57 
56 

55 

54 

53 

52 

5i 
5o 

11 

47 
46 

45 
44 
43 
42 

4i 
40 

37 
36 

35 

34 
33 

32 

3i. 
3o 

It 

27 
26 
26 
24 

23 
22 
21 
20 

\t 

17 

x6 
x5 

i4 
x3 
12 

II 
10 

t 

7 
6 

5 

4 
3 
2 
I 


M 


Pro 

pari 


N. sine. 


N. COS. 


N. sine. 


N. COS. 


N. sine. 


N. COS. 


N. sine. 


N. COS. 


N. sine. 


N. COS. 


1( 


5oooo 
5oo25 
5oo5o 
50076 
5oioi 
50126 
5oi5i 


866o3 
86688 
86673 
86669 

86544 
86630 
866x6 


6i5o4 
6x629 

5x554 
6x679 
6x6o4 
6x628 
6x653 


867x7 
86702 

86687 
86672 

86667 
86642 
86627 


62992 
53oj7 
63o4i 
53o66 
53091 
53xx5 
53i4o 


84806 
84789 
84774 
84769 
84743 
84728 
847x2 


54464 
54488 
545x3 
54537 
54561 
64586 
54610 

54635 
54669 
'64683 
64708 
54732 
54766 

64781 
54806 
54829 

64854 
54878 
54902 


83867 
8385 X 
83835 
838x9 
838o4 
83788 
83772 


669x9 
55943 
66968 
66992 
660x6 
56o4o 
66064 


82904 
82887 

82871 
82866 
82839 
82822 
82806 


it 
It 
it 
it 
it 


50176 

5020I 

50227 

50252 

50277 
5o3o2 


86601 
86486 

86471 
86457 
86442 
86427 


61678 
6x703 
6x728 
61753 
6x778 
5x8o3 


85612 

86697 
85582 

86667 
8556x 
85536 


53x64 
53189 

532x4 
63238 
53263 
53288 


84607 
8468 1 
84666 
8465o 
84635 
84619 


83756 
83740 
83724 
83708 
83692 
83676 


66088 
56xx2 
56x36 
56x6o 

66x84 
66208 


82790 
82773 
"82767 
82741 
82724 
82708 


i: 

1/ 

IC 

r 

XC 


5o327 
5o352 
5o377 
5o4o3 
50428 
5o453 


864x3 
86398 
86384 
86369 
86354 
8634o 


5x828 
6x862 
5x877 
6x902 
6x927 
6x962 


85521 

855o6 

85491 

86476 
8546x 

85446 


533x2 
53337 
5336 X 
63386 
534x1 
63435 


84604 
84588 
84573 
84557 
84642 
84626 


83660 
83645 
83629 
836x3 

83597 
8358 X 


56232 
66266 
66280 
563o6 
66329 
56363 


82692 
82676 
82669 
82643 
82626 
82610 


x: 

11 
u 


60478 
5o5o3 
5o528 
5o553 
50578 
5o6o3 


86325 
863xo 
86296 
86281 
86266 
86261 


6x977 
62002 
62026 
6206 X 
62076 
62101 


8543 X 
854x6 
854ox 
85385 
85370 
85355 


53460 

53484 
53509 
53534 
53558 
63583 


846x1 
844q5 
844^ 
84464 
84448 
84433 


64927 
5496X 
64976 
54999 
66024 
55o48 


83565 

83549 
83533 
835x7 
835oi 
83485 


56377 
66401 
66426 
66449 
66473 

56497 


82693 
82677 
82661 

82544 
82628 
826x1 


I] 
I] 

IC 

I( 

IC 
IC 


50628 

5o654 
50679 

50704 
50729 

50754 


86237 
86222 
86207 
86x92 
86178 
86x63 


62126 
62x61 
62x76 

52200 
62226 
62260 


8534o 
85325 
863 10 
86294 
86279 

85264 


53607 
53632 
53656 
5368 1 
63706 
53730 


844x7 
844o2 

84386 

84370 

84355 

84339 


66072 
66097 
55x21 
56x45 
66x69 
66x94 


83469 
83453 
83437 
8342 X 
834o6 
83389 


66621 
56545 
66669 
66693 
66617 
66641 


82496 
82478 
82462 
82446 
82429 
824x3 


c 

* 

c 

< 
< 

i 
i 


50779 

5o8o4 
50829 

5o854 
50879 

50904 


86x48 
86x33 
861x9 

86xo4 
86089 
86074 


62276 
52299 

62324 
62349 
62374 
62399 


86249 
85234 
86218 
85203 
85x88 
86173 


53754 
53779 

538o4 
53828 
63853 
63877 


84324 
843o8 
84292 

84277 
84261 
84245 


662x8 
66242 
55266 
6529X 
553x5 
55339 


83373 
83356 
83340 
83324 
833o8 
83292 


66665 
66689 
567x3 
56736 
5C760 
66784 


82396 
82380 
82363 
82347 
82330 
823x4 


i 

i 


60929 
60954 
60979 
6x004 
6x029 

. 6xo54 


86069 
86045 
86o3o 
8601 5 
86000 
86986 


62423 
62448 
62473 
52498 
62622 

52547 


85x57 
85i42 

85x^7 
85x12 

85oo6 

86081 


53902 
53926 
53951 
53976 
54000 
54024 


8423o 

842x4 
84x98 
84x82 
84x67 
84x5i 

84x35 
84120 
84xo4 
84088 
84072 
84067 


55363 
56388 
554x2 
65436 
55460 
55484 


83276 
83260 

83244 
83228 

832X2 

83196 


56808 
66832 
56856 
56880 
66904 
66928 


82297 
8228X 

82264 
82248 

8223X 

82214 


i 
i 
t 

c 

C 

c 


61079 
5 1 104 
51129 

5xi54 
61 179 
61204 


86970 
86966 
86941 
86926 
869XX 
86896 


62672 
62697 
6262 X 
62646 
62671 
62696 


85o66 
85o5i 
850.35 
86020 
85oo5 
84989 


54o4o 
54075 
54097 
54122 
54x46 
54171 


56609 
55533 

55657 
5558 X 
66606 
6563o 


83x79 
83x63 
83x47 
83x3x 
83xx6 
83098 


66962 
66976 
67000 
67024 

67047 
67071 


82x98 
82I8X 
82166 

82x48 

82X32 

82x16 


f 

I 


6x229 

61254 
61279 

6i3o4 
5x329 

6x354 


86881 
86866 
8585 X 
85836 
85821 
86806 


62720 
62745 
62770 
62794 
62819 

62844 


84974 

84969 
84943 
84928 
84013 
84897 


54196 
54220 

64244 
54769 
64293 
543x7 


84o4x 
84026 
84009 
83994 
83978 
83962 


56654 
55678 
66702 
66726 
66760 
55776 


83o82 
83o66 
83o5o 

83o34 
83oi7 

83oox 


67096 
671x9 
67143 
67x67 
5719X 
67216 


82098 
82082 
82066 
82048 

82032 

82016 


2 


6x379 

6i4o4 
61429 

5x454 
5 1 479 
5i6o4 


86792 

86777 
86762 

86747 
86732 

86717 


62869 
62893 
62918 
62943 
62967 
62992 


84882 
84866 
8485 1 
84836 
84820 
84806 


54342 
54366 
5439X 
644x5 
54440 
64464 


83946 
83930 
83916 
83899 
83883 
83867 


55799 
55823 
55847 
65871 
66895 
669x9 


82986 
82969 
82953 
82936 
82920 
82904 


67238 
67262 
67286 
673x0 
67334 
57358 


8x909 

8x982 

81966 

8x949 
8x932 
8x9x6 


I 
I 

I 
I 
c 
c 


N. COS. 


N. sine. 


N. COS. 


N. sine. 


N. COS. 


N. sine. 


N. cos. 


N. sine. 


N. COS. 


N. sine. 




59° 


58° 


sr 


5GP 


55° 





' J 

TABLE XXIV. [Piieitfr 


Of Natural Sines. 


Pwp. 
putt 

23 

o 


M 

o 


35° 


36° 


37° 


38° 1 39° 


60 


PM«B 1 

18 
18 


N. sine. 
57358 


N. COS. 


N. sine. 


N. COS. 


N. sine. 


N. COS. 


N. sine. 


N. COS. 


N. sine. N. cos. 


81915 
81899 
81882 


58779 


80902 
8o885 


60182 


79864 


6i566 


78801 


62932 


777 1 5 


o 


I 


57381 


588o2 


6o2o5 


79846 


61589 


78783 


62955 


77696 


5? 


18 


I 


2 


574o5 


58826 


80867 


60228 


79829 


61612 


78765 


62977 


77678 


'7 


I 


3 


57429 
57453 


8i865 


58849 

58873 


8o85o 


6o25i 


798" 


6i635 


78747 


63ooo 


77660 


57 


17 


2 


4 


81848 


80833 


60274 


79793 


6i658 


78729 


63022 


77641 


56 


17 


2 


5 


57477 


8i832 


588^6 


80816 


60298 


79776 


61681 


787 1 1 


63o45 


77623 


55 


17 


2 

3 


6 

7 


57501 


8i8i5 


58920 


80799 
80782 


6o32i 


79758 


61704 


78694 


63o68 


77605 


54 
53 


16 
16 


57524 


81708 


58943 


6o344 


79741 


61726 


78676 


63090 


77S86 


3 


8 


57548 


81782 


58967 


80765 


60367 


79723 


61749 


78658 


63ii3 


77568 


52 


16 


3 


9 


57572 


81765 


58990 


80748 


60390 


79706 


61772 


78640 


63i35 


7755o 


5r 


i5 


4 


lO 


57596 


81748 


59014 


80730 


6o4i4 


79688 


6.1795 


78623 


63i58 


7753 1 


5o 


i5 


4 


II 


57619 
57643 


81731 


59037 


80713 


60437 


79671 


61818 


78604 


63i8o 


775i3 


t 

47 


i5 
i4 

i4 


5 


12 

i3 


81714 


59061 


80696 


6o46o 


79653 


6i84i 


78586 


632o3 


77494 


5 


57667 


81698 


59084 


80679 


6o483 


79635 


61864 


78568 


63225 


77476 


5 


i4 


57691 


81681 


59108 


80662 


6o5o6 


79618 


61887 


78550 


63248 


77458 


46 


i4 


6 


i5 


57715 


81664 


59i3i 


80644 


60529 
60553 


79600 


61909 


7853a 


63271 


77439 


45 


i4 


6 


i6 


57738 


81647 


59154 


80627 


79583 


61932 


785i4 


63293 


77421 


44 


i3 


7 


17 


57762 


8i63i 


59178 


80610 


60576 


79565 


61955 


7849b 


633i6 


77402 


43 


i3 


7 
7 


i8 
'9 


57786 


81614 


59201 


80593 


60599 


79547 


61978 


78478 


63338 


77384 


42 
4i 


i3 

12 


57810 


81697 
8i58o 


59225 


80576 


60622 


79530 


62001 


78460 


6336i 


77366 


8 


20 


57833 


59248 


8o558 


60645 


79512 


62024 


78442 


63383 


77347 


4o 


12 


8 


21 


57857 


8i563 


59272 


8o54i 


60668 


79494 


62046 


78424 


634o6 


77329 


3I 


la 


8 


22 


57881 


8i546 


59295 


8o524 


60691 


79477 


62069 


78405 


63428 


773io 


II 


9 


23 


57904 


8i53o 


59318 


8o5o7 


60714 


79459 


62092 


78387 


6345 1 


77292 


37 


II 


9 

lO 


24 
25 


57928 


8i5i3 


5934a 


80489 


60738 


79441 


62115 


78369 


63473 


77273 


36 
35 


II 

II 


57952 


81496 


59365 


80472 


60761 


79424 


62 1 38 


7835 1 


63496 


77255 


10 


26 


57976 


8i479 


59389 


80455 


60784 


79406 


62160 


78333 


635 18 


77236 


34 


10 


lO 


27 


rZ99? 
58o23 


81462 


59412 


8o438 


60807 


79388 


62183 


783 1 5 


63540 


77218 


33 


10 


II 


28 


81445 


59436 


,80420 


6o83o 


79371 


62206 


78297 


63563 


77199 
77181 


33 


10 


II 


29 


58o47 


81428 


59459 


8o4o3 


60853 


79353 


62229 


78279 


63585 


3i 


9 


12 
12 


3o 
3i 


58070 


8i4i2 


59482 


8o386 


60876 


79335 


62251 


78261 


636o8 


77162 


3o 

^1 


9 

% 


58094 


81395 


59506 


8o368 


60899 


79318 


62274 


78243 


63630 


77144 


12 


32 


58ii8 


81378 


59529 


8o35i 


60922 


79300 


62297 


78225 


63653 


77125 


l3 


33 


58i4i 


8i36i 


59552 


80334 


60945 


79282 


62320 


78206 


63675 


77107 


27 


8 


i3 


34 


58i65 


8 1 344 


59576 


8o3i6 


60968 


79264 


62342 


78188 


63698 


77088 


26 


8 


i3 


35 


58189 


81327 


59599 


80209 
80282 


60991 


79247 


62365 


78170 


63720 


77070 


25 


8 


i4 
i4 


36 

37 


58212 


8i3io 


59622 


6ioi5 


79229 


62388 


78152 


63742 


7705 1 


24 
23 


7 
7 


58236 


81293 


59646 


80264 


6io38 


792 1 1 


6241 1 


78134 


63765 


77033 


i5 


38 


58260 


81276 


5969J 


80247 


61061 


79193 


62433 


781 16 


63787 


77014 


22 


7 


i5 


39 


58283 


81259 


8o23o 


61084 


79176 


62456 


78098 


638 10 


7699b 


ai 


6 


i5 


4o 


583o7 


81242 


59716 


80212 


61107 


791 58 


62479 


78079 


63832 


76977 


20 


6 


i6 


4i 


5833o 


81225 


59730 
59763 


80195 


6ii3o 


79140 


62502 


78061 


63854 


76959 


17 


6 


i6 
i6 


42 
43 


58354 


81208 


80178 


6ii53 


79122 


62524 


78043 


63877 


76940 


5 
5 


58378 


81191 


59786 


80160 


61176 


79105 


62547 


78025 


63899 


76921 


17 


44 


584oi 


81 174 


59809 


80143 


61199 


79087 


62570 


78007 


63922 


76003 


16 


5 


17 


45 


58425 


81157 


59832 


80125 


61222 


79069 


62592 


77988 


63944 


76484 


i5 


5 


i8 


46 


58449 


8ii4o 


59856 


80108 


61245 


7905 1 


62615 


77970 


63966 


76866 


i4 


4 


i8 


4i 


58472 


81123 


59879 


80091 


61268 


79033 


62638 


77952 


63989 


76847 


i3 


4 


i8 
'9 


48 
49 


58496 


81106 


59902 


80073 


61 291 


79016 


62660 


77934 


64oii 


76828 


12 
II 


4 
3 


585 1 9 
58543 


81089 


59926 


8oo56 


6i3i4 


78908 


62683 


77916 
77897 


64o33 


76810 


'9 


5o 


81072 


59949 


8oo38 


61337 


78980 


62706 


64o56 


76791 


10 


3 


20 


5i 


58567 


8io55 


59972 


80021 


6i36o 


78962 


62728 


77879 


64078 


76772 


\ 


3 


20 


52 


58590 


8io38 


59995 


8ooo3 


6 1 383 


78944 


62751 


77861 


64ioo 


76754 


a 


20 


53 


586 1 4 


81021 


60019 


79986 


6i4o6 


78926 


62774 


77843 


64123 


7^35 


1 


2 


21 
21 


54 
55 


58637 


81004 


60042 


799C8 


61429 


78908 


62796 


77824 


64i45 


76717 


6 
5 


a 
2 


5866 1 


80987 


6oo65 


79951 


6i45i 


78891 


62819 


77806 


64167 


76698 


21 


56 


58684 


80970 


60089 


79934 


61474 


78873 


62842 


77788 


64190 


76679 


4 


I 


22 


^7 


58708 


80953 


60112 


79916 


61497 


78855 


62864 


77769 


64212 


76661 


3 


I 


22 


58 


58731 


80936 


6oi35 


79?29 
79881 


61 520 


78837 


62887 


77751 


64234 


76642 


2 


I 


23 


^9 


58755 


80919 


601 58 


61 543 


78819 


62909 


77733 


64256 


76623 


I 





23 


60 


58779 


80902 


60182 


79864 


61 566 


78801 


62932 


777 1 5 


64279 


76604 








N. COS. 


N. sine. 


N. COS. 


N. sine. 


N. COS. 


N. sine. 


N. COS. 


N. sine. 


N. cos. 


N. sine. 


54° 


53° 


52° 1 


51° 1 50* 1 



22 It 


40> 


41. 


«. 


«• 


r-44. 


fe 


J9 

'9 


N. line. 


N. eos. 


N.iiiie. 


K. COT. 


M. ti«. 


N. ™. 


N.iine. 


N. CO). 


N. siue 


N. toi. 


64.79 


76604 


656^ 


75471 


669.3 


743.4 


-68^ 


73735 


69466 


71934 




643oT 


76586 


656=8 


75455 


66935 


74=95 


68== 1 


73116 


69487 


7 19" 4 
71694 


59 


19 




64333 


76567 


65650 


75433 


66956 


74176 


66=4= 


73096 


69508 


56 


16 


t 3 


64346 


76548 


6567= 


754 > 4 


66978 


74=56 


66=64 


73076 


69519 


7.873 


57 




1 4 


64368 


7653o 


65694 


75395 


66999 


74=37 


663 85 


73o56 


69549 


7.653 


56 


18 


1 5 


64390 


765,1 


65;T6 


75375 


670=. 


74=. 7 


683o6 


73o36 


69570 


7.833 


55 




1 6 


644T1 


7649= 


65738 


75356 


67043 


74198 


683=7 


730.6 


6959. 


7.8.3 


54 
*5T 


77 


6443r 


76473 


65759 


75337 


67064 


74.78 


68349 


"^^ 


6^^ 


7179= 


3 8 


64457 


76455 


6578. 


753.8 


67086 


74.59 


68370 


72976 


6 3 




5= 


16 


3 9 


64479 


76436 


658o3 


itiU 


67.07 


74139 


6639] 


7=957 


6 4 


7.75= 


5. 


16 


4 lo 


64501 


76417 


658=5 


67.19 


741=0 


684.1 


7=937 


6 5 


7.73= 


5o 




4 11 


64534 


?a 


65847 


75=61 


67i5[ 


74100 


68434 


;■!;', 


6 6 




49 


16 


4 19 


64546 


65869 


75=41 


67.71 


74080 


68455 


6 7 


11^'' 


46 

47 


.5 
75" 


64568 


76361 


6589. 


^5^ 


67194 


74<«1 


66476 


7=877 


6 7 


7.67. 


5 i4 


64590 


7634= 


659.3 


75=03 


67115 


74o4i 


68497 


7=S57 


6 8 


7i65o 


46 


.5 


6 iS 


646.1 


76333 


65935 


75,84 


67=37 


74o=a 


685.8 


7=837 


6 9 


7.630 


45 


.4 


6 i6 


64635 


76304 


65956 


75.65 


67=58 


7400a 


68539 


7=8.7 


6 


71610 


44 


14 


6 17 


64657 


76^86 


65978 


75.46 


67=80 


73983 


6856. 


7=797 


6 . 


71549 


43 


i4 


7 19 


64679 


76267 


66000 


75.16 


67301 


73963 


6358= 




6 = 
6 1 


il 


i3 


64701 


76348 


660H 


75.07 


673=3 


73944 


686o3 


7=757 




64733 


76139 


66044 


75088 


67344 


739=4 


686=4 


7=737 


6 3 


715=9 


4o 


.3 


8 It 


64746 


761.0 


66066 


75069 


67366 


l^i 


68645 


7=717 


6,, -4 


7.508 


ll 




8 33 


64768 


76193 


66088 


7505S 


67387 


68666 


7=697 


699=5 


7.468 




8 a3 


64790 


76173 


66109 


75o3o 


67409 


73865 


68686 


7=677 


69946 


71468 


37 




^4 
9 =5 


64813 


76154 


66i3. 


750.1 


67430 


73846 


68709 


7=657 


69966 


7.447 


36 
35 


-ff 


64834 


76135 


661 53 


7499= 


6745= 


738a6 


68730 


7=637 


699S7 


7.4=7 


[O 36 


64856 


76116 


66175 


74^3 


67473 


73806 


68751 


7=6.7 


76608 


7.407 


34 




10 37 


64878 




66197 


74953 


67495 


73787 


6877= 


7=597 


70039 


7.386 


33 




CO 38 


64901 


76078 


66=Ta 


74934 


675.6 


73767 


66793 


7=577 


70049 


7.366 


3= 




u 19 


649=3 


76059 


66=40 


74015 


67538 


73747 


688T4 


7=557 


70070 


71345 


3i 




M 3o 

77 IT 




76041 


66=6= 


74S96 


67559 


73718 


68835 


7=537 


70091 


7l3i5 


3o 


9 


64967 


760:13 


66=84 


74876 


67580" 


^^3^ 


68857 






7.3o5 


11 3> 


64989 


76003 


663o6 


74857 


67601 


73688 


66878 


7=497 


70.3= 


71164 


9 


13 33 


6567; 


75984 


663=7 


74838 


67613 


73669 


68899 


7=477 


70153 


71164 




t 


ij 34 


65o33 


75565 


66349 


748.8 


67645 


7364^ 


esoJS 


71457 


70174 


71=43 


=6 


i3 35 


65o55 


75946 


66371 


i%n 


67666 


736=9 


68^. 


7=437 


70195 


7i ==3 


=5 




i3 36 


65077 


75937 


66393 


67688 


736.0 




7=4.7 


7o.i5 


7i=o3 


=4 
71 


8 


65ioo 


X 


664.4 


74760 


67709 


73599 


68963 


7=397 


70=36 


71.8= 


U 38 


65133 


66436 


7474. 


67730 


73570 


69004 


7=377 


70=57 


71.6= 






i4 39 


65i44 


75870 


66456 


747== 


67751 


73551 


690=5 


7=357 




71141 






j5 4o 


65i66 


7585 1 


66480 


74703 


67773 


7353. 


69046 


7=337 


70396 






6 


i5 41 


65i88 


7583= 


665o( 


74683 


67795 


;35i. 


69067 


7=3.7 


7o3i9 




I 


6 


15 41 
76-41 


653, 


758i3 


66553 


74664 


O7816 


73491 


69088 


7=197 


70339 


710S0 


6 


65333 


76794 


66545 


74644 


67837 


7347= 


69109 


73377 


7o36o 


71059 


.6 44 


65354 


75775 


66566 


746=5 


67859 


7345= 


691 3o 


73357 


7o38i 


7lo39 


.6 


5 


17 45 


65376 


75756 


66586 


74606 


678S0 


7343= 


69.51 


73=36 


70401 


?^ 


i5 


5 


17 46 


tlv^ 


75738 


66610 


74586 


67901 


734.3 


^.7= 


;==.6 


704== 


14 


4 


'I lz 


65330 


75719 


6663= 


74557 


679=3 


73393 


69193 


7=196 


70443 


70978 


i3 




r8 48 


65341 


75700 


66653 


74548 


67944 


73373 


69114 


7=176 


70463 


70957 


ii 


4 
3 


653G4 


75680 


66675 


745=8 


67965 


73353 


69135 


7=.56 


70464 


70937 


iB 5o 


65386 


7566. 


66697 


74509 


67987 


73333 


69356 


7=136 


7o5o5 


70916 
70^96 




3 


19 5i 


^.^ 


7564= 


667.8 


74489 


68608 


733.4 


69=77 


7=116 


7o5a5 


1 


3 


■' 5? 


65430 


756=3 


66740 


74470 


68019 


73=94 


69198 


7=095 


7o546 


70875 


3 


19 53 


65453 


756o4 


6676= 


7445. 


68o5. 


73=74 


693.9 


7=075 


70567 


70855 






JO 54 
10 55 


65474 


75585 


66733 


7443. 


6807= 


73=54 


6P42 


7Jo55 


70587 


70S34 


6 


-^ 


654^ 


75566 


668o5 


74411 


68093 


73i34 


6^67 


71035" 


"70608 


70813 


SI 56 


655i8 


75547 


668=7 


74391 


681.5 


73=1 5 


6936= 


73015 


706=8 


70793 


4 




" 5i 


65540 


75518 


66848 


74373 


68.36 


73.95 


69403 


71995 


7^*49 








11 58 


6556a 


75509 


66870 


74353 




73.75 


694=4 


71974 


70670 


70753 






" 59 


65584 


75490 


6689. 


74334 


68179 


73i55 


69445 


7.954 


70690 


70731 






11 60 


656o6 


75471 


669.3 


743.4 


dSjou 


73.35 


69466 


7'934 


70711 


70711 


'K 


— 


N.co.. 


N.»ae. 


N. coi. 


N.sioe. 


N. CO) 


N.ime. 


Pi. cc». 


1. fioe. 


^. COS. 


N.siiic. 
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Of Logarithmic Sines, Tangents, and Secants to every Point and Quarter 

Point of the Compass. 



PointB. 



o 
oi 



I 

' 1 
I i 



Sine. 



Int, neg. 
8.69080 
8.99180 



Co-sine. 



10.00000 
9.99948 
9.99790 



9.16652 : 9.99527 



2 
2| 



3 

3i 
3| 



9.29024 
9-38557 
9.46282 
9.52749 



Tangent. 



Inf. neg. 
8.69132 
8.99340 
9.17125 



9.58284 
9.63099 
9.67339 
9.71105 



9-74474 
9.77503 
9.80286 
9.82708 



9.84949 



9.99157 
9.98679 
9.98088 
9.97884 



9.96562 
9.95616 
9.94543 
9.93335 



9.91985 
9.90488 
9.88819 
9.86979 



9.84949 



Co-sine. Sine 



9.29866 
9.89879 
9.48194 
9-55865 



9.61722 
9.67488 
9.72796 

9.77770 



Co-tang. 



9.82489 
9.87020 

9.91417 
9.95729 



10.00000 



Cd-tang. 



Infinite. 

I. 80868 
1.00660 
0.82875 



0.70184 
0.60121 
o.5i8o6 
0-44635 



0-88278 
o. 82517 
0.27204 
0-22280 



0.17D11 
0-12980 
0.08588 
o- 0427 I 



Secant. 



0.00000 



Tangent. 



0.00000 
o.ooo52 
0-00210 
0.00478 



0.00848 
0.01821 
0.0T912 
0.02616 



Co-secant. 



Infinite. 
11.80920 
11.00870 
10. 83348 



0.08438 
0.04884 
0.05457 
0.06665 



10.70976 
10.61448 
10.53718 
10.47251 



8 

7l 
7i 
7 i 






/ 
6 1 



10.41716 
10.86901 
10.82661 
10.28895 



0.0801 5 
0.09517 
0.11181 
o.i3o2i 



o.i5o5i 



Co-secant. 



10.25526 
10.22497 
10.19764 
10.17292 



io.i5o5i 



Secant. 



6 

5| 
5 i 



5 



I 



5 

41 
4h 
4i 



Points. 



TABLE XXVI. 
Logarithms of Numbers. 



No. 1 100. 








Log. 0.00000- 


^2.00000. 




No. 

1 


Log. 


No. 
21 


Log. 


No. 
4i' 


Log. 


Na. 


Log. 


No. 
8x 


Log. 




0.00000 


1.82222 


1.61278 


6x 


1.78533 


X. 90849 




2 


0. 80108 


22 


1.34242 


42 


1.62825 


62 


I .79289 


82 


1.91381 




8 


0.4771a 


23 


1.86x78 


43 


X .63347 


68 


1.79934 


83 


I. 91908 




4 


0.60206 


24 


I. 88021 


44 


I .64845 


64 


X. 80618 


84 


1.92428 




5 
6 


0.69897 


25 

26 


1.89794 


45 
46 


I. 6582 X 


65 


X.8X29X 


85 
86 


1.92942 




0.77815 


I. 41497 


1.66276 


66 


I. 81954 


X. 98450 




7 


0.84510 


27 


i.48i36 


47 


I. 67210 


67 


1.82607 


87 


X. 9895 2 




8 


0.90809 


28 


I. 44716 


48 


X.68124 


68 


1.8325X 


88 


1.94448 




9 


0.95424 


29 


I .46240 


49 


1.69020 


69 


I .88885 


89 


X. 94939 




10 
11 


I. 00000 


36 
3i 


1.477" 


5o 
5x 


1.69897 


70 


I .845x0 


90 
91 


1.95424 




I .04189 


X .49186 


1.70757 


71 


1.85x26 


X. 95904 




12 


1 .07918 


32 


i.5o5x5 


52 


I. 71600 


72 


I .85783 


92 


I .96879 




18 


1.11894 


^3 


i.5i85x 


53 


1.72428 


73 


1.86332 


93 


1.96848 




i4 


1.14618 


34 


1.53x48 


54 


1.73289 


74 


1.86928 


94 


1.97318 




i5 
16 


1.17609 


35 
36 


1.54407 


55 
56 


x.74o36 


75 


1.87506 


95 
9^ 


X. 97772 




I.204l2 


X.55630 


I. 74819 


76 


I. 88081 


1.98227 




17 


1.28045 


37 


1.56820 


57 


1.75587 


77 


1.88649 


97 


1.98677 




18 


1.25527 


38 


1.57978 


58 


1.76843 


78 


I .89209 


98 


i.99r23 




19 


1.27875 


39 


1. 59106 


59 


1.77085 


79 


1 .89763 


99 


1.99564 




20 


I .3oio3 


40 


1.60206 


60 


1.778x5 


80 


1.90809 


100 


2.00000 





23 



ftfalTO] 



TABLE XXVI. 

Log&rithms of Numbers. 



No. 100- 



-1600. 



Log. 00000- 



-20412. 



No. 

[OO 
[OI 
[02 

ro3 
[o4_ 

[o5 
[o6 
[07 
[o8 

10 
II 
12 
i3 

i£ 
i5 

16 

17 
18 

'9 
:3o 
:ai 

[22 
23 

24 

25 

26 

27 
28 

^9 
[3o 
t3i 

32 

i33 

i34 



i37 
1 38 

i4o 
[4i 
142 
143 
144 
145 
i4(i 
14? 
14a 

149 
iSo 
i5i 
:52 
53 
54 

[55' 
i56 

1 57 
i58 

No. 



00000 
00432 
00860 
01284 
01703 



02119 
0253 1 
02o38 
o3j42 
03743 



o4i39 
04532 
04922 
o53o8 
05690 



06070 
06446 
06810 
07188 
07555 



07918 
08279 
08636 
08091 
09S42 



09691 

100^7 

o38o 

0721 

1059 



1394 
1727 
2o57 
2385 
2710 



3o33 

3354 
3672 
3o88 
4S01 



46i3 
4922 
5229 

5534 
5836 



6i37 
6435 
6732 
7026 
7319 




9033 
9312 

9000 
2oi4o 



00043 
00475 
00903 
oi326 
01745 



02160 
02572 
02979 
03383 
03782 



04179 
04571 
04961 
o5346 
05729 



06108 
o6483 
06856 
07225 
07591 



07954 
o83i4 
08672 
09026 
09377 



09726 
0072 
o4i5 
0755 
1093 



1428 
1760 
2090 
2418 
2743 



3o66 
3386 

3704 
4019 
4333 



4644 
4953 
5259 
5564 
5866 



6167 
6465 
6761 
7o56 
7348 



7638 
7926 
82i3 
8498 
8780 



9061 
9340 
9618 
9893 
20167 



2 



00087 
oo5i8 
00945 
01 368 
01787 



02202 
02612 
o3oio 
o342j 

03822 



04218 
04610 

05M5 
05767 



06145 
o652i 
o68o3 
07262 
07628 



08 
08707 
09061 
09412 



09760 
0106 

0449 
0789 
1126 



i46i 
1793 

2123 

245o 

2775 



3098 
3418 
3735 

4o5i 
4364 



4675 
4983 
5290 

5594 
5897 



6197 

6495 

6791 
7085 

7377 



7667 
7955 
8241 
8526 
8808 



9368 

9645 

9921 

20194 



ooi3o 
oo56i 
00988 
oi4io 
01828 



02243 
02653 
o3o6o 
o3463 
03862 



04258 
o465o 
o5o38 
05423 
o58o5 



o6i83 
06558 
06930 
07298 
07664 



08027 
08386 
08743 
09096 
09447 



09795 
oi4o 
0483 
0823 
1160 



1494 
1826 
2i56 
2483 
2808 



3i3o 
345o 

3767 
4082 

4395 



4706 
5oi4 
5320 
5625 

5927 



6227 
6524 
6820 
7114 
7406 




9117 

9396 
9673 

9948 
20222 



00173 
00604 
oio3o 
01452 
01870 



02284 
02694 
o3ioo 
o35o3 
03902 



04297 
04689 
o5o77 
o546i 
o5843 



06221 
06595 
06967 
07335 
07700 



o8o63 
08422 
08778 
09132 
09482 



09830 
0175 
o5i7 
0857 
1193 



i528 
i860 
2189 

25l0 

2840 



3i62 
3481 

3799 
4ii4 
4426 



4737 
5o45 
535i 
5655 
5957 



6256 

6554 
685o 
7143 
7435 



7725 
8oi3 
8298 
8583 
8865 



9145 

9424 

9700 

9976 

20249 



00217 

00647 
01072 

01494 
01912 



02325 

02735 
o3i4i 
03543 
03941 



o4336 

04727 
o5ii5 
o55oo 

o588i 



06258 
o6633 

07004 
07372 
07737 



08099 
o84§8 

o63i4 
09167 
09517 



09864 
0209 
o55i 
0890 
1227 



i56i 
1893 

2548 
2872 



3194 
35i3 
383o 
4i45 
4457 



4768 
5076 
538 1 
5685 
5987 



6286 

6584 
6870 
7173 
7464 



7754 
804 1 
8327 
8611 
8893 



9173 

945 f 

9728 

2ooo3 

20^76 



6 



00260 
00689 

OIII5 

01 536 
01953 



oa366 
02776 
o3i8i 
o3583 
03981 



04376 
04766 
o5i54 
o5538 
05918 



06296 
06670 
07041 
07408 
07773 



08 1 35 
08493 
08849 
09202 
09552 



09899 
0743 
o585 
0924 
1261 



1594 
1926 

2254 
258i 
2905 



3226 
3545 
38G2 
4176 
4489 



4799 
5i()6 

5412 

5715 

6017 



63i6 
66i3 
6909 
7202 
7493 



7782 
8070 
8355 
8639 
8921 



9201 
947? 

20o3o 
2o3o3 



oo3o3 
00732 
oii57 
01578 
01995 



02407 
02816 

o3222 

o3623 

04021 



044 i 5 
o48o5 
05192 
05576 
05955 



o6333 
06707 
07078 
07445 
07809 



08171 
08529 
08884 
09237 
09587 



09934 
0278 
0619 
0958 
1294 



1628 
1959 
2287 
2613 
2937 



3258 

3577 
3893 

4208 
4520 



4829 
5i37 
5442 
5746 
6047 



6346 
6643 
6938 
723i 
7522 



7811 
8099 

8384 
8667 

8949 



9229 

9507 

9783 

2oo58 

2o33o 



8 



oo346 
00775 
01199 
01620 
o2o36 



02449 
02857 
03262 
o3663 
o4o6o 



04454 

o4844 
o523i 

o56i4 
05994 



06371 

06744 
07115 
07482 
07846 



08207 
o8565 
08920 
09272 
09621 



o 



8 
0612 
o653 
0002 



1027 



1661 
1992 

2320 
2646 
2969 



3290 
3609 
3925 
4239 

455i 



4860 
5i68 
5473 
5776 
6077 



6376 
6673 
6967 
7260 
755 1 



7840 
8127 
84i2 
8696 
8977 



9257 

9535 

9811 

2oo85 

2o358 

8 



00389 
00817 
01342 
01662 

02078 



02490 
02898 
o33o2 
o37o3 
o4ioo 



04493 
04883 
05269 
o5652 
o6o32 



o64o8 
06781 
071 5 1 
07518 
07882 



08243 
08600 
o8o55 
09007 
09656 



ooo3 
o346 
0687 

1025 

i36i 



1694 
2024 

2352 

2678 
3ooi 



3322 

364o 
3956 
4270 
4582 



4891 
5198 
55o3 
58o6 
6107 



64o6 
6702 
6907 
7289 
7580 



7869 
8i56 
844i 
8724 
9005 



9285 

9562 

9838 

20112 

2o385 

9 





43 


I 


4 


2 

3 


I? 


4 


17 


5 


22 


6 


26 


7 


3o 


8 


34 


9 


39 



42 

4 

8 

i3 

17 
21 

25 

29 

34 
38 





41 


40 


I 


4 


4 


2 


8 


8 


3 


12 


12 


4 


16 


16 


5 


21 


20 


6 


25 


24 


7 


It 


28 


8 


32 


9 


37 


36 





39 


38 


I 


4 


4 


2 


8 


8 


3 


12 


II 


4 


16 


i5 


5 


20 


It 


6 


23 


7 


27 


27 


8 


3i 


3o 


9 


35 


34 





37 


36 


I 


4 


4 


2 


7 


7 


3 


II 


11 


4 


i5 


i4 


5 


19 


18 


6 


22 


22 


7 


26 


25 


8 


3o 


29 


9 


33 


32 





35 


34 


I 


4 


3 


2 


7 


7 


3 


II 


10 


4 


i4 


i4 


5 


18 


17 


6 


21 


20 


7 


25 


24 


8 


28 


27 


9 


32 


3i 





33 


32 


I 


3 


3 


2 


7 


6 


3 


10 


10 


4 


i3 


i3 


5 


17 


16 


6 


20 


^9 


7 


23 


22 


8 


26 


26 


SL 


3o 


29 



13 



So. 1600 S300. Log. S04I2 34342. 




No. 
:6o 





1 


a 


3 


4 


5 


6 


7 


8 


9 




9o4ii 


10439 


10466 


l^ff. 


io5io 


30548 


10575 


10fio3 


1^^ 


10656 


31 


30 


i6i 


so683 




30737 


lVo% 


208.7 


10844 


1087. 


209=5 




-3 


-3 


.61 


.C95> 


30978 


310..5 


i.o3i 


21085 




"S 




iil 




6 


6 


i63 


11119 


1J145 




21=99 


i.3i5 


2 1 352 


1I378 


i,43i 


3 


9 


9 


164 


1.484 


i.5i> 


3.537 


= .564 


21^ 


a. 6.7 


1.643 


1.669 


1,696 




i 


"ier 


TI^ 








3,854 


77^7 


3.906' 


3,931 


1.958 


3.985 


,5 


166 






ii<,63 


1308, 


= 3115 


13l4. 


22.67 


:y!i 




33 346 


6 


'9 


,8 


167 




"5?? 


ii3i4 


13350 


=2376 


==401 


23417 


23479 


2,5o5 








168 


ii53[ 


13583 


2]6i>8 


2 2634 


22660 


22686 


137,2 


11737 


22763 


8 


i5 




-S- 


!.i789 
=3045 


==3.4 


3l84o 


33866 


"^9' 


"917 




33968 


11994 


23o,9 


9_ 


18 


1- 


i3o7o 


'At 


=3ii. 


13.47 


13172 


'S 


i3ii3 


a3i49 


i3i74 


£9 


28 




i33oo 


133=5 


33376 


3340. 


13416 


13477 


=35o3 


i35i8 






»7a 


13553 


13578 


=36o3 


136=9 


33654 


13679 


33704 


33719 


33754 


13779 








"73 


33So5 


33830 


13855 


iJBBo 


339..5 


=4^ 


13955 


13^ 


24oo5 


i4o36 


3 

4 

5 






174 


i4c55 


s4o8o 


14 ."5 


14. 3o 


24.55 




14=04 


14119 


34=54 


14279 


9 

.5 




irr 


a43o4 


14319 


14353 


24378 


i44o3 


24428 


34452 


14477 


i45o3 


34537 




176 


i455i 


=4576 


1460. 


346i5 


2465<. 


24674 


14699 


14714 


14748 


14773 


6 




17 


:;s 


14797 
i5o3i 


14811 
35066 


14846 
253?4 


34871 
35. .5 
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53Ti7 


53140 


52153 


53166 


53.79 


52.02 


53305 


53318 


53331 






333 


S3344 


53357 


55370 


52384 


62397 


53310 


52333 


5i336 


53349 


53362 


3 


4 


334 

"Sir 


53375 


53388 


5a4oi 


534i4 


53437 


53440 


53453 


53466 


^3479 


53493 


4 
5 


5 


535o4 


5=517 


52 530 


53543 


53556 


5^56^ 


53582 


53595 


53608 


5a6ai 


6 


336 


53634 


5=647 


53660 


52673 


53686 


53699 


52711 


53734 


53787 


5a75o 


6 


7 


337 


53763 


53776 


53789 


5380a 


53815 


528^ 


5384o 


5a853 


53866 


^1^ 




S 


338 


6)893 


53905 


53917 


53930 


53943 


52956 


53969 


5398a 


53994 


?f°?I 


8 




339 


53o;o 


53o33 


53o46 


53o58 


53071 


53o84 


53097 


53iio 


53 131 


53i35 


aiii 


Wo. 





1 


2 


3 


4 


S 


6 


7 


8 


9 



































No. 





1 


3 


3 


4 


S 


6 1 7 


6 


9 




34. 
34j 
343 
344 


53373 
534o3 
53519 
53656 


53388 
534 [5 
53543 
53668 


53173 
533o. 
53438 
53555 
5368, 


533,4 
53441 
53567 
536,4 


5335g 
53453 
5358o 
53706 


5333, 
53466 
535,3 
537,9 


53334 

53353 

53732 


53237 
53364 
53491 
536,8 
53744 


53350 
53377 
535o4 
5363: 
53757 


53i63 

53390 

53643 


13 

J 3 

3 4 

4 5 


346 
347 
348 
349 


53783 
53908 
54633 
54.58 
54383 


53^To 
54045 
54>7o 
54395 


53807 
53933 
54o58 
54.83 
54307 


53S30 
53945 
54070 
54195 
54330 


53958 
54oS3 
54308 
54333 


53845 
53,70 

54345 


53857 
53983 
54108 
54333 
54357 


53B70 
53995 
54,30 
54345 
54370 


53883 
54008 
54,33 
54358 
54383 


54O30 
54145 
54370 
543^ 


5 7 

6 8 

1.1 


35i 
35a 
353 
354 


54407 
5453 [ 
54654 
W777 
54900 


54419 
54543 
54667 
5479° 
54913 


54555 
54679 
54803 
54935 


54444 
54568 
54691 
548T4 
54937 


54456 
54580 
54704 
54837 
54949 


545^ 
54716 
5483, 
54,6l 


54481 
546o5 
54738 
5485, 
54974 


54494 
54617 
5474. 
54864 
54986 


54506 
54630 

54876 
54'»8 


345 > 8 
54643 
54765 
54888 
55oii 




356 

357 
356 
35, 


55i45 

55388 
55509 


55 [57 
55379 
55406 
55533 


55047 
55,69 
5539!' 
554,3 
55534 


55i8j 
553d3 
55435 
55546 


55073 
55,94 
553T5 
55437 
55558 


55o84 
55206 
55328 
55449 
55570 


55096 
55318 
55340 
55461 
55583 


5523o 
55353 
55473 
555,4 


55,31 
55343 
55364 
55485 
556o6 


55,33 
55i55 
55376 
55497 
556i8 


11! 


36j 
361 
363 
364 


55630 

is?; 


55643 
55763 
55883 
56oo3 
56r« 


55654 
55775 
55895 
56oi5 
56,34 


55666 
55787 
55907 
56037 
56.46 


56i58 


556,, 
558i, 
55^13 1 
56o5o 
56170 


55833 
55,43 
56063 
56i33 


557,5 
55835 
55,55 
56074 
56>94 


56305 


56217 


3 4 

4 5 

5 6 

6 7 

7 8 


365 
366 

36, 


56348 
56467 
56585 
56703 


56=41 
56360 
56478 


56353 
56373 
56490 
565o8 
56736 


56365 
56384 
56503 
56630 
56738 


56396 
56514 
56632 
56750 


5628, 
56407 
56536 
56644 
56761 


564,0 
56538 
56656 
56773 


5643, 
5654, 
56667 
56785 


56334 
56443 
5656i 
56679 
56797 


56336 
56455 
56573 
5669, 
56868 


9k' 


f. 

373 
373 
374 


56937 
57054 
57171 
57387 


56835 

57 [83 
57399 


56S44 
56961 
57078 

573T0 


56,73 
57089 
57306 
57333 


56867 
56984 
5710, 
57317 
57334 


m 

57 J 39 
57345 


568,. 
57008 
57134 
5734. 
57357 


56903 

57^3? 
57252 
57368 


56914 
5763, 
57148 
57364 
5738o 


56,36 
57043 

i?37? 
573,3 




3?^ 

3,8 
379 


57403 
575T9 
57634 


5741 5 
57530 
57646 
5776. 
57875 


57436 
57543 
57657 
57773 
57887 


57438 
57553 
57669 
57784 
57898 


57680 
57795 
579.0 


5746, 
57576 
57693 
578X7 
579=1 


57473 
57588 
57703 
578,8 
57,33 


574S4 
57O00 
57715 
57830 
57014 


57496 
576n 
57736 
57841 
57,55 


57507 
57623 
57738 
57853 
57967 


3 3 

4 4 


38] 

383 
384 


58356 
58330 
58433 


583,8 
5833, 
58444 


58, [5 
58^2, 
58343 
58456 


58,27 
58240 
58354 
56467 


58024 
58,38 
58j53 
58365 
58478 


58o35 
58,49 
58263 
58377 
584,0 


58047 
58,6, 
58274 
58388 
5850. 


5&o58 
58172 
58366 
58399 


58.84 
583,7 
584io 
58534 


58o8. 
581,5 
58369 
5843? 
58535 


8 9 

?_I0 


386 
387 
388 
389 


58659 

58883 
58,95 


58557 
58670 
587SJ 
588,4 
59006 


5856, 

58794 
589?6 
590,7 


58580 
586,2 
588o5 


5bt)9, 
58704 
588,6 
58938 
59040 


58603 
58715 
58837 
58939 
59o5i 


68736 
58838 
58950 
5,^62 


58635 
58737 
58850 
58,6, 
59073 


58636 

r^3 


58647 




P 
1 


59106 
593 18 
59339 
59439 


59239 
59M0 
59450 
^56, 


5,240 
5,351 
5,46, 
^72 


at, 

5,363 

5,473 

5,563 


59.51 
59J63 
59373 
59483 
5,594 


59163 
59373 
59384 

&^ 
59605 


59173 
59284 
59?95 
5^,6 


5,. 84 
5,3,5 

5^[7 

5^37 


59638 


13^8 
59438 
59539 - 
5,649 


10 


J9b 

1 


59660 
59770 

60097 


5967- 
57780 
59890 

'a 


59683 
59791 
59901 
60010 
60119 


59693 
59803 
5^11 
6003 1 
6oi3o 


59704 
5,813 
5w'3 
6oo3j 
6oi4i 


597,5 
5?824 
59934 
60043 
60,53 


5?B35 
59945 
60S54 
60163 


59,37 
5,846 
59956 
66^5 
60.73 


59748 
59857 
59966 
60076 
60184 


59977 
66686 
60195 


4 4 

5 5 

6 6 

11 


No. 1 


1 


2 


3 


4 


5 


6 


7 


8 


9 



TABLE XXVI. [Pv iw 




Logarithms of Numbers. 




Nn 1000. 


4 


€00. Log. ( 


lOQOfi 66 


we. 




A^U* IbWW" 








No. 
4oo 





1 


2 3 


4 


5 


6 


7 


8 


9 




60206 


60217 


60228 


60239 


60249 
6o358 


60260 


60271 


60282 


60293 


6o3o4 


11 


4oi 


6o3i4 


6o325 


6o336 


60347 


60369 


60379 


60390 


60401 


6o4i2 


T ' « 


4o2 


60423 


60433 


60444 


60455 


60466 


60477 


60487 


60498 


6o5o9 


6o52o 


. 




4o3 


6o53i 


6o54i 


6o552 


6o563 


60574 


6o584 


60595 


60606 


60617 


60627 


3 


3 


4o4 
4o5 


6o638 


60649 


60660 


60670 


60681 


60692 


60703 


60713 


60724 


60735 


4 
5 


4 


60746 


60756 


60767 


60778 


60788 


a 


60810 


60821 


6o83i 


6o84a 


6 


4o6 


6o853 


6o863 


60874 


6o885 


60895 


60917 


60927 


60938 


60949 
6io55 


6 


7 


407 


^0^ 


60970 


60981 


60991 


61002 


6ioi3 


61023 


6io34 


61045 


7 


8 


4o8 


61077 


61087 


61098 


61109 
6i2i5 


61119 
6122$ 


6ii3o 


6ii4o 


6ii5i 


61162 


8 


9 


409 
4io 


61 172 


6ii83 


61 194 


61204 


61 236 


61247 


61257 


61268 


9 


10 


61278 


61289 
61395 


6i3oo 


6i3io 


6i32i 


6i33i 


61342 


6i352 


6i363 


61374 




4ii 


61 384 


6i4o5 


61416 


61426 


61437 


61 448 


6i458 


61469 


61479 




412 


61490 


6i5oo 


6i5ii 


6i52i 


61 532 


61 542 


61 553 


61 563 


61574 


61 584 




4i3 


61595 


61606 


61616 


61627 


61637 


61648 


6i658 


61660 


61679 


61690 




4i4 
4i5 


61700 


61711 


61721 


61731 


61742 


61752 


61763 


61773 


61784 


61794 




6i8o5 


6i8i5 


61826 6i836 


61847 


61857 


61868 


61878 


61888 


62003 




4i6 


61909 


61920 


61930 61941 


61951 


61962 


61972 


61982 


61993 




417 


62014 


62024 


62034 


62045 


62055 


62066 


62076 


62086 


62097 


62107 




4i8 


621 18 


62128 


62 1 38 


62149 


62159 
62263 


62170 


62180 


62190 


62201 


6221 1 




419 
420 


62221 


62232 


62242 


62252 


62273 


62284 


62294 


62304 


623i5 




62325 


62335 


62346 


62356 


62366 


62377 


62387 


62397 


62408 


62418 




421 


62428 


62439 


62449 


62459 


62469 


62480 


62490 


62560 


625ii 


62521 




422 


6253 1 


62542 


62552 


62562 


62572 


62583 


62593 


62603 


62613 


62624 




423 


62634 


62644 


62655 


62665 


62675 


62685 


62696 


62706 


62716 


62726 




424 
425 


tffj^ 62747 


62757 


62767 


62778 


62788 


62798 


62808 


62818 


62829 
62931 




62839 


62849 


62859 


62870 


62880 


62890 


62900 


62910 


62921 


10 


426 


62941 


62951 


62961 


62972 


62982 


62992 


63oo2 


63oi2 


63022 


63o33 


I 


r 


427 


63o43 


63o53 


63o63 


63o73 


63o83 


63094 


63 1 04 


63ii4 


63 124 


63i34 


7 


2 


428 


63i44 


63i55 


63 1 65 


63 1 75 


63 1 85 


63195 


632o5 


63215 


63225 


63236 


3 


3 


429 
43o 


63246 


63256 


63266 


63276 


63286 


63296 


633o6 


63317 


63327 


63337 


4 
5 


4 


63347 


63357 
6T45S' 


63367 


63377 


63387 


63397 


63407 


63417 


63428 


63438 


5 


43 1 


63448 


63468 


63478 


63488 


63498 


635o8 


635i8 


63528 


63538 


6 


6 


432 


63548 


63558 


63568 


63579 


63589 


63599 


63609 


636i9 


63679 


63639 


7 


7 


433 


63649 


63659 


63669 


63679 


63689 


63699 


63709 


63719 


63729 


63739 


B 


8 


434 

435 
436 


63749 


63759 


63769 
63869 

6406^ 


63779 


63789 


63799 


638o9 


63819 


63829 


63839 


9 


9 


63849 
63949 
64o48 


63859 
63959 
64o58 


63879 
63970 
64078 


63889 
63988 


63^? 


64^ 


63919 
64018 


63920 
64028 


63939 
64o38 




437 


64088 


64098 


64io8 


64ii8 


64128 


64i37 




438 


64i47 


64i57 


64167 


64177 


64187 


64197 


64207 


64217 


64227 


64237 




439 
440 


64246 


64256 


64266 


64276 
64375 


64286 


64296 


643o6 


643i6 


64326 


64335 




64345 


64355 


64365 


64385 


64395 


644o4 


644i4 


64424 


64434 




44i 


64444 


64454 


64464 


64473 


64483 


64493 


645o3 


645i3 


64523 


64532 




44a 


64542 


64552 


64562 


64572 


64582 


64591 


64601 


646ii 


64621 


6463i 




443 


64640 


64650 


6466o 


64670 


64680 


64689 


64699 


^4709 
648o5 


64719 
64816 


64729 




444 
445 


64738 


64748 


64758 


64768 


64777 


64787 


64797 


64826 




64836 


64846 


64856 


64865 


64875 


64885 


64895 


64904 


64914 


64924 




446 


64933 


64943 


64953 


64963 


64972 


64982 


64992 
65089 


65oo2 


65oii 


65o2i 




447 


65o3i 


65o4o 


65o5o 


65c)6o 


65o70 


65o79 


^s^ 


65io8 


65ii8 




448 


65 1 28 


65 1 37 


65i47 


65i57 


65 1 67 


65176 


65 186 


652o5 


65215 




449 
45o 


65225 


65234 


65244 


65254 


65263 


65273 


65283 


65292 


65302 


653 1 2 




65321 


65331 


65341 


65350 


6536o 


65369 


65379 
65475 


65389 
65485 


65398 


654o8 


9 


45i 


654 1 8 


65427 


65437 


65447 


65456 


65466 


65495 


655o4 


T 


r 


452 


655i4 


6S523 


65533 


65543 


65552 


65562 


65571 


65581 


65591 
65686 


656oo 


2 


2 


453 


656io 


656i9 


65629 
65725 


65639 


65648 


65658 


65667 


65677 


65696 


3 


3 


454 
455 


65706 


65715 


65734 


65744 


65753 


65763 


65772 


65782 


65792 


4 
5 


4 


658oi 


658 u 


65820 


6583o 


65839 
65935 


65849 


65858 


65868 


65877 


65887 


5 


456 


65896 


65906 


65916 


65925 


65944 


65954 


65963 


65973 


65982 


6 


5 


457 


rIrT 


66001 


66011 


66020 


66o3o 


66039 


66049 
66i4i 


66o58 


66068 


66077 


7 


6 


458 


66096 


66106 


66ii5 


661U 


66i34 


661 53 


66162 


66172 


8 


7 


459 
No. 


66181 


66191 


66200 


66210 


66219 


66229 


66238 


66247 


66257 


66266 


9 


8 





1 


U 


3 


4 


5 


6 


7 8 


« 1 





^^ w«] TABLE XXVI. 

Logarithms of Numbers. 




fjg. AiSMt e 


200. Log. 66276 ^71600. 




A^U. 






No. 

46o 
46r 
462 
463 
464 

465 
466 
467 
468 
469 

470 
471 
47a 
473 
474 

475 
476 

477 
478 

479 
480 
481 
483 

483 
484 

^85 
486 

487 
488 
489 

490 

491 
492 

493 
494 

495 
496 

497 
498 

49s 
5oo 
5oi 
5o2 
5o3 
5o4 

5o5 
5o6 
5o7 
5o8 
609 

5io 
5u 

5l3 

5i3 
5i4 

5i5 
5i6 

517 
5i8 

5i9 
No. 





1 


2 


3 


4 


5 


6 


7 


8 


9 




66276 
66370 

66464 
66558 
66652 


66285 

66380 
66474 
66567 
66661 


66295 
66389 
66483 

66677 
66671 


663o4 
66398 
66492 
66686 
66680 


663i4 
664o8 
66602 
66696 
66689 


66323 

66417 
66611 

66606 
66699 


66332 
66427 
66621 

66614 
66708 


66342 
66436 
66630 
66624 
66717 


6636 1 
66445 
66539 
66633 
66727 


6636i 
66465 

66649 
66642 
66736 


1 

I 

2 
3 

4 
5 
6 

7 
8 

9 


0^ 

I 

3 

3 
4 


66745 
66839 
66932 
67025 
671 17 


66755 
66848 
66941 
67034 
67127 


66764 
66867 
66960 
67043 
67136 


6677S 
66867 
66960 
67062 
67145 


66783 
66876 
66969 
67062 
67164 


66792 
66885 
66978 
67071 
67164 


66801 
66804 
66967 
67080 
67173 


66811 
66904 

67089 
67182 


66820 
66913 
67006 
67099 
67191 


66829 
66922 
67016 
67108 
67201 


5 

6 

7 
8 

7 


67210 
67302 

67304 
67486 
67578 


67219 
673 1 1 
67403 

67495 
67587 


67228 
67321 
67413 
67604 
67596 


67237 
67330 
67422 

67614 
67606 


67247 
67339 

67431 
67623 
67614 


67266 
67348 
67440 
67632 
67624 


67266 
67357 
67449 
67541 
67633 


67274 
67367 
67459 
67660 
6764 a 


67284 
67376 
67468 
67660 
67661 


67293 
67386 

67477 
67669 

67660 




67669 
67761 
67852 
67943 
68034 


67679 
67770 
67861 
67952 
68043 


67688 

67779 
67870 

67961 

68062 


67607 
67788 

67879 
67970 

68061 


67706 

67797 
67888 

67979 
68070 


67716 
67806 
67807 
67988 
68079 


67724 
67816 
67906 
67907 
68088 


67733 
67825 
67916 
68006 
68097 


67742 
67834 
67926 
68016 
68106 


67762 
67843 
67934 
68024 
68116 




68124 
68215 
683o5 
68395 
68485 


68i33 
68234 
683i4 
684o4 
68494 


68142 
68233 
68323 
684i3 
68602 


68i5i 
68242 
68333 
68422 
68611 


68160 
68261 
68341 
6843 1 
68620 


68169 
68260 
6835o 
6844o 
68629 


68178 
68269 
68369 

68440 
68638 


68187 
68278 
68368 
68468 

68647 


68196 
68287 

68377 
68467 
68666 


68206 
68296 
68386 
68476 
68666 

68665 

68744 
68833 
68922 
69011 




68574 
68664 
68753 
68842 
68q3t 

69020 
69108 

^n 

69373 


68583 
68673 
68762 
68851 
68940 


68692 
68681 

68771 
68860 

68949 


6S601 
68690 
68780 
6S869 
68968 


68610 

687I9 
68878 
68966 


68619 
68708 
68707 
68886 
68976 


68628 
68717 
68806 
68896 
68984 


68637 
68726 
68816 
68904 
68993 


68646 
68735 
68824 
68913 
69002 


I 

3 
3 

4 
6 
6 

7 
8 

9 


I 
3 
3 
4 


69028 
69205 


69037 
69126 
69214 
69302 
69390 


69046 
69135 
69223 
69311 
69399 


69066 

69144 
69232 
69320 
69408 


69064 
69162 
69241 
69329 

69417 


69073 
69161 
69249 
69338 
69426 


69082 
69170 
69268 
69346 
69434 


69090 
69179 
69267 
69355 
69443 


69276 

69364 
69462 


5 
5 
6 

7 
J 


69461 
69548 
69636 
69723 
69810 


69469 
6955'7 

69644 
69732 
69819 

69906 
69992 
70079 
70165 
70262 


69478 
69666 
69653 
69740 
69827 


69487 
69674 
69662 

69749 
69836 


69496 
69683 
69671 
69758 
69845 


69604 
69692 
69679 
69767 
69864 


69613 
69601 
69688 

69775 
69862 


69622 
69609 
69607 
69784 
69871 


69531 
69618 
69706 
69793 
69880 


69639 
09627 

69714 
69801 
69888 




699S 
70070 

70157 
70243 


69914 
70001 

70088 
70174 
70260 


69923 
70010 
70096 
70183 
70269 


69932 
70018 
70106 
70191 
70278 


69940 
70027 

70114 
70200 
70286 


69949 
70o3o 

70122 

70209 

70295 


69968 
70044 


69966 
70053 
70140 
70226 
7o3i2 


69975 
70062 
70148 
70234 
7o32i 




7oi3i 
70217 
7o3o3 




70329 

7041 5 
7o5oi 
70586 
70672 


7o338 

70424 
7o5oo 
7o5o5 
70680 


70346 
7o43a 
70618 
706o3 
70689 


70355 
70441 
70626 
70612 
70697 


70364 
70449 
70635 
70621 
70706 


70372 
70458 

70544 
70629 

70714 


7o38i 
70467 
70662 
7o638 
70723 


70389 

70475 
70661 
70646 
70731 


7o3o8 

70484 
70669 
70655 
70740 

70825 
70910 
70996 
71079 
7!i64 

71248 
7i332 
7i4i6 
71600 
71584 


70406 
7049a 
70678 
70663 

70749 




70757 
70842 
70927 
71012 
71096 


70766 
7085 1 
70935 
71020 
71105 


70774 
70869 

70944 
71020 

7iii5 


70783 
70868 
70962 
71037 
71122 


70791 
70876 
70961 
71046 
7ii3o 


70800 
70886 

70969 
71064 
71139 


70808 
70893 
70978 
71063 
71147 


70817 
70902 
70986 

71071 
71166 


70834 
70910 
7ioo3 
71088 

71172 


I 
I 

3 

3 

i 

6 
7 
6 

9 


I 

3 
3 

3 


71181 
71265 

71349 
71433 
7i5i7 


71 180 
71273 
71357 
71441 
71625 


71108 
71282 
71366 
71460 
71533 


71206 
71290 

71374 
71458 
71542 


71214 

71466 
71660 


71223 
7i3o7 
71391 
71475 
71669 


7i23i 
7i3i5 

71483 
71667 


71240 

7i324 
71408 
71492 
71575 


71267 
7i34i 
71426 
71608 
71693 


4 
5 
6 
6 

7 





1 


H 


3 


4 


5 


6 


7 


8 


9 





























M„. 6200 5800. Log 




6343. 








No. 





1 


2 


3 


4 


5 


6 


7 


8 


9 




5»i 

5a3 

5^4 


71600 
716*4 
71767 
7.85.. 
7.93.^ 


71609 
71691 

7.941 


7.6.7 

7.867 
7.950 


7,615 
71709 

„,5J 


71634 

7.800 
7.883 
7.966 


71641 
71715 

71975 


7i65o 
7,734 
71817 

71983 


71659 
71741 
71815 
7,908 
7199, 


7,667 
71750 
7.834 
7,917 
71999 


71675 

71915 
7=008 


3 

4 
5 
6 

8 
9 


3 


5a6 
519 


71016 

71163 
71346 


71014 
71.07 

71,89 


710J1 
71. .5 

;i36i 


7.04. 
7aia3 
73506 
73.88 
73370 


71049 
7ii3i 
71114 
71196 
71378 


71057 
7Ji4o 

71387 


71066 
71.48 
7ii3o 
7i3i3 
7.395 


71074 
73.56 

71403 


73081 
71,65 
71147 
73319 
7=411 


71090 
mil 

7=337 
71419 


5 
5 
6 

S 


53i 

53j 
533 
534 


71418 
71509 

]Z 

7*754 


71436 
7i5i8 

71761 


71444 

7i5i6 

71770 


7=697 
71779 


71400 
71541 
7a6a4 
71705 
71787 


7j55o 
71631 
717.3 
71795 


71477 
71558 
-i64o 


71465 


71493 

7i5?5 
71656 
71738 
7=8,9 


73501 
7=583 
7=665 




536 
03, 


71835 
71916 


75843 

73o86 
73,&7 


71851 
71933 
730.4 
73094 
73™ 


71860 
7194. 

;3,83 


718O8 
7=949 
73o3o 
73,11 
73,9. 


73o38 
73ir9 

73199 


71884 
71965 

73o46 
73.17 
73=07 


73o54 
73i35 
731.5 


73900 
7=981 
73o6= 
73,43 
73ii3 


7190b 
73989 

73=3. 




Ml 

541 
543 
544 


7J139 

733ao 
73400 
73480 
73560 


73318 
73408 
73488 
73568 


73^55 
73336 
734.6 
73496 


73a63 
73344 

73584 


73171 
73351 
73431 
73511 
73591 


73180 
73360 
73440 
73510 
73600 


733B8 
73368 
73448 
735=8 
736o8 


73196 

73536 
736 16 


73384 
73464 
73544 
736i4 


73311 
7339= 

73631 




546 

547 

548 
549 


73Wo 
737.9 

73957 


73648 
73717 
73807 
73886 
;3965 


73656 


73743 
738i3 
73901 
735. 


s 


7Jb79 

?^ 
739,8 
73997 


736S7 
73767 
■73846 
73916 
74'»5 


7Jb95 
7401 3 


7J703 
73783 
7366= 
73941 
74010 


737." 
7379' 
73870 

74018 
74107 
74186 
74i65 
74343 
744=1 


I 
9 


3 


55. 
55i 
553 
554 


74o36 
74i[5 
74.94 


74044 
74ii3 
74J01 
74580 
74359 


74o5a 
74i3, 
74110 
74188 
74367 


74060 
74, 3o 
74118 

743?4 


74068 

741 47 
74ii5 

""^ 
74381 


74076 
741 55 
74i33 
743 ii 


74084 
74 16a 
74141 
74310 


74092 
74,70 
74149 
743=7 
74406 


74157 
74335 
744,4 


4 
5 
6 
6 


555 
556 
557 
55a. 
559 


744J9 
74507 
74586 
74663 
7474. 


74437 
745,5 
74593 
746?, 
74749 


74445 
745i3 
7460, 
74679 
74757 


74453 
7453,. 
74609 
74687 
74764 


74461 
74539 
74617 
74695 
74771 


74547 
74614 
74''03 
74780 


74554 
74631 
747,0 
74788 


74484 
74561 
7464" 
747,8 
7479fi 


7449» 
74570 
74648 
74716 
748o3 


745oo 
74578 
74656 




56[ 
56= 
563 
564 


748.0 
74896 

75.18 


748,7 
74904 

m 


74HJ4 
?5,43 


74B41 
74910 
74997 
76074 
75,5, 


7465o 

7S083 

75.iO 


74858 
74935 
75011 


74865 
74943 
75010 
76097 
75,74 


7487J 
74950 
75018 
75io5 
75,81 


74958 
75o35 
;5,.3 
75,89 


74889 
74966 
75043 




566 
567 
56B 
56, 


75ni5 
75181 
75358 
75435 
755,1 


7bi,3 


75110 
75197 

75536 


753o5 
7538. 
75458 
75534 


-5536 
75313 
753B9 
75465 


75=43 
75310 
75J97 
75473 
75549 


753i8 
75404 
75481 
75557 


75i59 
75335 
75411 
75488 
75565 


75=66 
75343 
75410 
75496 
7557= 


75=74 

7535. 
75417 
75504 

75580 




57- 
57= 

573 
574 


75664 
75740 
758,5 
7589r 


7S»W 


756o3 


75b,o 
75838 


75618 
756*1 

7591, 


75701 
75778 
75853 
759=9 


75633 
75709 
75785 
75861 


7564, 
75717 
75793 
75868 
75944 


75648 
75734 
75800 

?5^S 


75656 
7573= 
75808 
75884 


3 
4 
5 
6 

8 
9 


T 


576 
577 
578 
579 


75967 
76041 
76,18 

& 


7^4 
76050 

76300 
-6=75 


76057 
76,33 
76108 
76183 


?6^ 
7fi,4o 
761,5 
76190 


75997 
76071 
76,48 

76?i3 
7619B 


76005 
7.5o8<. 
76t55 
76230 
763o5 


760,= 

760B7 

76,63 
76i38 
763,3 


76095 
76170 
76145 
76310 


76017 
76,03 
76178 
76153 

763i8 


76,10 
76185 

76335 




No. 


( I 


3 


3 


4 


5 


6 


7 


e 


» 





^^i»l TABLE XXVI. 






Logaritlims of Numbers. 




M-. KOAA tiAn 


0. Log. 76343 


f 


10618. 




l^O* 


wvw ■- wav 






No. 
58o 





1 


2 


3 


4 5 


6 


7 


8 


9 




76343 


76350 


76358 


76365 


76878 


76880 


76888 


76895 


76408 


76410 


8 


58i 


76418 ! 764a5 


76433 


76440 


76443 


76455 


76462 


76470 


76477 


76485 


1 1 


58i 


76492 


76DOC 


76507 


765 1 5 


76522 


76530 


76587 


76545 


76553 


76559 


2 ^ 


583 


76567 


76574 


76582 


76.';89 


76597 


76604 


76612 


76619 


76626 


76634 


3 


a 


584 
585 


76641 


76049 
76 /a3 


76656 


76664 
767 J8 


76671 


76678 


76686 


76698 
76768 


76701 


76708 


4 
5 


3 


76716 


76730 


76745 


76753 


76760 


76775 


76782 


4 


586 


76790 


76797 


76805 


76812 


76819 


76S27 


76834 


76842 


76840 
76923 


76856 


6 


5 


587 


76864 


76871 


76879 


76886 


76898 


7690 1 


76908 


76916 


76980 


7 


6 


588 


76938 


76945 


76953 


•j6^) 


76967 


76975 


76982 


76989 


76997 


77004 


8 


6 


589 
^90 


77012 
77*>85 


77019 


77026 


77034 


77041 


77048 


77o56 


77068 


77070 


77078 


?l7 


77093 


77100 


77107 


771 15 


77122 


77129 


77187 


77144 


77i5i 




591 


77159 


77166 


77173 


77181 


77188 


77195 


77308 


77210 


77217 


77235 




593 


7723a 


77240 


77247 


77254 


77262 


77269 


77276 


77288 


77291 


77398 




593 


773o5 


773 1 3 


77320 


77827 


77335 


77342 


77349 


77357 


77364 


77371 




594 
595 


77379 
7745a 


77386 


77393 
77466 


774<)i 


77408 


774 1 5 


77422 


7743o 
775(>3 


77437 


77444 




77459 


77474 


77481 


77488 


77495 


77510 


77517 




596 


775a5 


7753a 


77539 


77546 


77554 


77561 


77568 


77576 


77583 


77590 




597 


77597 


77605 


77612 


77619 


77627 


77684 


776^1 


77648 


77656 


77668 




598 


77670 


77677 


77685 


77692 


77699 


77706 


77714 


77721 


77728 


77735 




D99 
600 


77743 


77750 


77757 


77764 


77772 


77779 


77786 


77793 
77866 


77801 


77808 




77815 


77622 


77880 


77887 


77844 


77851 


77859 


77873 


77880 




601 


77887 


77895 


77902 


77909 


77916 


77924 


77931 


77938 


77945 


7795a 




60a 


77960 


779^7 


77974 


77981 


77988 


77996 


78(Jo8 


78010 


78017 


78035 




6o3 


78o3a 


78039 


78046 


78053 


78061 


78068 


78075 


78082 


78089 


78097 




604 
6o5 


78104 
78176 


781 1 1 


781 18 


78125 


78182 


78140 


78147 


78154 


78161 


78168 




78183 


78190 
78262 


78197 


78204 


78211 


78219 


78226 


78233 


78340 


7 


606 


78247 


78254 


78269 


78976 


78288 


78290 


78297 


78805 


78813 


T * * 


607 


78319 


783a6 


78333 


78340 


78347 


78855 


78862 


78869 


78876 


78888 


I 



A 


608 


783oo 
7846a 

78533 


78398 


78405 7b4ia 1 


78419 


78426 


78438 


78440 


78447 


78455 




1 



609 
610 


78469 


78476 


78483 


78490 


78497 


785o4 


785 1 2 
78588 


78519 


785a6 




4 
5 


31 

3 


78540 


78547 


78554 


78561 


78569 


78576 


78590 


78597 


4 


6ti 


78604 


7861 1 


78618 


78625 


78688 


78640 


78647 


78654 


78661. 


78668 


6 


4 


6ia 


78675 


7868a 


78689 


78696 


78704 


787 1 1 


78718 


78725 


78782' 


78739 


7 


5 


6i3 


78746 


78753 


78760 


78767 


78774 


78781 


78789 


78796 


78808 


78810 


8 


6 


6i4 
6i5 


78817 


78824 


7883 1 


78838 


78845 
78916 


78852 


78359 


76866 


78878 


78880 


9 


6 


78888 


78895 


78902 


78909 


78928 


78980 


78987 


78944 


78951 




6t6 


78958 


78965 


78972 


78979 


78986 


78993 


7900*) 


79007 


79014 


79031 




617 


79039 


79o36 


79043 


79o5o 


79057 


79064 


7907 T 


79078 


79085 


7900a 
7916a 




618 


79099 


79106 


791 1 3 


79120 


79127 


79184 


7914I 


79 '48 


79155 




619 
620 


79169 


79176 


791 83 


79190 


79 '97 


79204 


7921 I 


79218 


79225 


79382 




79239 


79246 


79253 


79260 


79267 


79274 


79281 


79288 


79295 


79802 




621 


793<J9 


79316 


79323 


79880 


79887 


79344 


79351 


79358 


79865 


79872 




62a 


79379 


79386 


79393 


79400 


79407 


79414 


79421 


79428 


79485 


79442 




6a3 


79449 
79518 


79456 


79463 


79470 


79477 


79484 


79491 


79498 


795o5 


7951 1 




624 
625 


795 a 5 


79532 


79539 


79546 


79553 


79560 79567 


79574 


79581 




79588 


79595 


79602 


79678 


79616 


79628 


79680 


79687 


79644 


79650 




626 


79657 


79664 


79671 


79685 


7969a 


79690 


79706 


79713 


79720 




627 


79727 


79734 


79741 


79748 


79754 


79761 


79768 


79775 


79782 


79789 




628 


'797?9 


79803 


79810 


79817 


79824 


79881 


79837 


79844 


79851 79858 1 




629 
63c 


79865 


7987a 


79879 


79886 


79893 


79900 


79906 
79975 


79913 


79920 


79937 




79934; 79941 


79948 


79955 


79962 


79969 


79982 


79980 


6 


63 1 


8ooo3 80010 


80017 


80024 


8oo3o 


80087 


80044 


8oo5i 


8oo58 




-— 


63a 


8007a 


80079 


8oo85 


80092 


80099 


80106 


8oii3 


80120 


80127 


8oi34 


I 


I 


633 


8oi4o 


80147 


80 1 54 


80161 


80168 


80175 


80182 


80188 


80195 


80203 


2 
3 

4 
5 


I 


634 
635 


80209 


80a 1 6 


80223 


80229 


80286 


80243 


803 5o 


80257 


80264 


80371 


2 

a 


80277 


80284 


80291 
80359 
80428 


80298 


8o3o5 


8081a 


80818 


8o325 


80882 


80889 


3 


636 


8o346 


8o353 


80866 


80878 


80880 


80887 


80893 


8o4oo 


80407 


6 


4 


637 


8o4i4 


8o4ai 


80434 


8044 1 


80448 


80455 


8o46a 


80468 


80475 


7 


4 


638 


8o48a 


80489 


80496 


8o5oa 


8o5o9 


8o5i6 


8o523 


8o53o 


8o586 


80543 


8 


5 


639 


8o55o 


80557 


8o564 


80570 


80577 


8o584 


80591 


80598 


80604 


8061 1 


9 


5 


No. 





1 


2 


3 


4 5 1 


6 


7 


8 


9 





14 



■•l 



TABLE XXVI. 

Logarithms of Numbers. 



[PkfelTS 



No. 6400- 



-7000. 



Log. 80618- 



-84510. 



No. 

64o 
64i 
642 
643 
644 

645 
646 

647 
648 

649 

65o 
65 1 
652 
653 
654 

655 
656 
657 
658 
659 

66o 
66i 
662 
663 
664 

665 
666 
667 
668 
669 

670 
671 

672 
673 
674 

675 
676 
677 
678 

679 
680 
681 
682 
683 
684 

685 
686 
687 
688 
689 

690 
691 
692 
693 
694 

695 
696 
697 
698 

699 
No. 







80618 
80686 

80754 
80821 
80889 



80956 



023 
090 
1 58 
224 



291 
358 
425 
491 
558 



624 



823 
889 



1 

80693 
80760 
8o8;.8 
80895 



8c 

8 

8 

8 

8 



81954 
82020 
82086 
82i5i 
82217 



82282 
82347 
82413 
82478 
82543 



82607 
82672 
82737 
82802 
82866 

82930 
82995 
83o59 
83123 
83 1 87 



963 
o3o 
007 
164 

23 1 



298 

365 
43 1 
498 
564 



63 1 
697 
763 
829 
895 



81961 
82027 
82092 
82i;)8 
82223 



82289 
82354 
82419 
82484 
82549 



82614 
82679 
82745 
82808 
82872 



8325i 
833 1 5 
83378 
83442 
835o6 



83569 
83632 
83696 
83759 
83822 



83885 
83948 
84011 
84073 
84i36 



84i 

842 

84323 

84386 

84448 





82937 
83ooi 
83o65 
83 1 29 
83193 



83257 
83321 
83385 
83448 
835 1 2 



83575 
83639 
83702 
83765 
83838 



83891 

83954 
84017 
84080 
84 1 42 



842o5 
84267 
8433o 
84392 
84454 



2 


3 

8o638 
80706 
80774 
80841 
80909 


8o632 
80699 
80767 
8o835 
8t>902 


80969 
8io37 
81104 
81171 
81238 


80976 
81043 
81111 
81178 
81245 


8i3o5 
81371 
8 1 438 
8i5o5 
81571 


8i3ii 
81378 
81445 
8i5ii 
81578 


81637 
81704 
81770 
81 836 
81902 


81644 
81710 
81776 
81842 
81908 


81968 
82033 
82099 
82164 
82230 


81974 
82040 
82105 
82171 
82236 


82295 
82360 
82426 
82491 
82556 


82302 
82367 
82432 

82497 
82562 


82620 
82685 
82750 

82814 
82879 

82943 
83oo8 
83072 
83i36 
83200 


82627 
82692 
82756 
82821 
82R85 


82950 

83oi4 
83078 
83i42 
83 206 

83270 

83334 
83398 
83461 
83525 


83264 
83327 
83391 
83455 
835i8 


83582 
83645 
83708 
83771 
83835 


83588 
8365 1 
837 1 5 
83778 
8384 1 

83904 
83967 
84029 
84092 
84id5 


83897 
83960 
84023 
84086 
84i48 


8421! 

84273 
84336 
843o8 
84400 


84217 
84280 
84342 

844o4 
84466 


2 I 


3 



80645 
80713 
80781 
80848 

80916 

80983 

8io5o 
81117 
81184 
8i25i 



8i3i8 
81 385 
8i45i 
8i5i8 
81 584 

87657 
81717 
81783 
81849 
81915 

81981 
82046 
82112 
82178 
82243 

823o8 
82373 
82439 
825o4 
82569 



82633 
82698 
82763 
82827 
82892 



82956 
83o2o 
83o85 

83i4 
8321 



83276 
83340 
834o4 
83467 
8353 1 



83594 
83658 
83721 
83784 
83847 



8oti52 
80720 
80787 
8o855 
80922 



83910 
83973 
84o36 
84098 
84i6i 



84223 
84286 
84348 
84410 
84473 



80900 
81037 
82x24 
81 101 
81258 



8i325 
81391 
8i458 
8i525 
81591 



81657 
81723 
81790 
81 856 
81921 



81987 
82053 
82119 
82184 
82249 



8a3i5 
82880 
82445 
82510 
82575 



82640 
82705 
82769 
83834 
82898 



82963 
83o27 
88091 
83 1 55 
83219 



83283 
83347 
834 10 

83474 
83537 



836oi 

83664 
83727 
83*790 
83853 



88916 
88979 
84042 
84io5 
84167 



84280 
84392 
84854 
84417 
84479 

5 



80659 
80726 
80794 
80862 
80929 



80996 
81064 
81181 
81198 
81265 



81881 
81898 
8i465 
8i58i 
81598 



81664 
81780 
81796 
81862 
81928 



819^4 

82060 

82125 

821 

822 



1^ 



82821 
82887 
82452 
82517 
82582 



82646 
82711 
82776 
82840 
82905 



82969 
88088 
88097 
88161 
88225 



88289 
83853 
88417 
88480 

88544 



88607 
88670 
88784 

88797 
88&60 



88928 
88985 
84o48 
84iii 
84173 



84236 
84298 
8436 1 
84428 
84485 

6 



8o665 
80788 
80801 
80868 
80986 



81008 
81070 
81187 
81204 
81271 



81888 
8i4o5 

81471 
8i588 

81604 



81671 
81787 
81808 
81860 
81985 



82000 
82066 
82182 
82197 
82268 



82828 
82808 
82458 
82528 
82588 



82658 
82718 
82782 

82847 
82911 



82975 
88040 
88104 
88168 
88282 



88296 
88859 
88423 

88487 
8855o 



88618 
88677 
88740 
88808 
88866 



88929 
88992 
84o55 

84n7 
84 180 



84242 
843o5 
84867 
84429 
84491 



8 



80672 
80740 
80808 
80875 
80948 



81010 
81077 

81144 
81211 
81278 



81845 
8i4ii 
81478 
81 544 
81611 



81677 
81748 
8i8(^ 
81875 
81941 



82007 
82078 
82188 
82204 
82269 



82884 
82400 
82465 
82580 
82595 



82659 
82724 
82789 
82853 
82918 



82982 
88o46 
881 10 
88174 
88288 



8880a 
88366 
83429 
8349^ 
88556 



88620 
88683 
88746 
88809 
88872 



88935 
83998 
84061 
84128 
84186 



84248 
843 1 1 
84878 
84435 
84497 



9 



80679 
80747 
80814 
80682 

80949 



81017 
81084 
8ii5i 
81218 
81285 



8i85! 
8i4i8 
8 1485 
8i55i 
81617 



81684 
81750 
81816 
81882 
81948 



82014 
82079 
82145 
82210 
82276 



82341 
82406 
82471 
82586 
82601 



82666. 
82780 
82795 
82860 
82924 



82988 
88o52 
88117 
83 181 
88245 



88808 
8887a 
88436 
83499 
88563 



88626 
88689 
88753 
88816 
88879 



88942 

84oo4 
84067 
84i3o 
84192 



84255 

84317 

84379 
8444a 
845o4 



I 

2 
3 

4 
5 
6 

7 
8 



I 
1 

2 
3 
4 
4 
5 
6 
6 



6 



I 
2 
3 
4 
5 
6 

7 
8 

9 



I 
I 

2 
a 
3 
4 
4 
5 
5 



rjniiaoj ^ TABLE XXVI. 

Logarithms of Numbers. 




Nn 7000 7fifM) T.niT HiJilO- 


R{ 


3081. 










Na 

700 
701 
703 
703 
704 

705 
706 

707 
708 
709 

710 
711 
712 

713 
714 

715 
716 

717 
718 

719 
720 

721 
722 

723 

724 

726 
726 
727 
728 
729 
73o 
73i 
732 
733 
734 

735 
736 

737 
738 

739 

74o 

74l 

742 

743 

744 

745 
746 

747 
748 

749 
75o 
75i 
752 
753 
754 

755 
756 

757 
758 

759 
No. 





1 


2 


3 


4 


5 1 6 ! 7 


.8 9 




845 ro 
84572 
84634 
84696 

84757 


845i6 
84578 
84640 
84702 
84763 

84825 
84887 
84948 
85oo9 
85o7i 


84522 

84584 
84646 
84708 
84770 


84528 
84590 
84652 

84714 
84776 


84535 
84507 
84658 
84720 
84782 


84541 
846o3 
84665 
84726 
84788 


84547 
84609 

84671 
84733 

84794 


84553 
846i5 

84677 
84739 
84800 


84559 
84621 
84683 
84745 
84807 


84566 
84628 
84689 

84751 
848 1 3 


^ 
I 

a 
3 

4 
5 
6 

7 
8 

9 


f 

I 
I 
a 
3 


84819 
84880 
84942 
85oo3 
85o65 


8483 1 
84893 

84954 
85oi6 
85o77 


84837 
84809 
84960 

85022 

85o83 


84844 
84905 

84967 
85o28 

85089 


8485o, 
8491 1 
84973 
85o34 
85095 


84856 
84917 

84979 
85o4o 

85ioi 

85 1 63 
85224 
85285 
85345 
854o6 


84862 

849^4 
84985 
85o46 
85 1 07 


84868 
84930 

85o52 
85ii4 


84874 
84936 

84997 
85o58 

85 1 20 


4 
4 
5 
6 
6 


85 1 26 
85187 
85248 
853o9 
85370 


85i32 
85io3 

85254 
853 1 5 
85376 


85i38 

852^^ 
85321 
85382 


85i44 
85205 
85266 
85327 
85388 


85i5o 
852II 
85272 
85333 
85394 


85i56 
85217 
85278 
85339 
854oo 

8546i 
85522 
85582 
85643 
857o3 


85169 
8523o 
85291 
85352 
85412 


85 1 75 
85236 
85297 
85358 
854x8 


85i8i 
85242 
853o3 
85364 
85425 




8543 1 

85491 
85552 
85612 
85673 


85437 

85497 
85558 

856i8 
85679 


85443 
855o3 
85564 
85625 
85685 


85449 
855o9 

85570 

85631 

85691 


85455 
855i6 
85576 
85637 
85697 


85467 
85528 
85588 
85649 
85709 


85473 
85534 
85594 
85655 
857 1 5 


85479 
85540 

856oo 

85661 

85721 


85485 
85546 
856o6 
85667 
85727 




85733 
85794 
85854 
85914 
85974 


85739 
85800 
8586o 
85920 
85980 


85745 
858o6 
85866 
85926 
85986 


8575 1 
858 1 2 
85872 
85932 
85992 


85757 
858 1 8 
85878 
85938 
85998 


85763 
85824 
85884 
85944 
86004 


85769 
8583o 
85800 
85950 
86010 


85775 
85836 
85896 
85956 
86016 


85781 
85842 
85902 
85962 
86022 


85788 
85848 
85908 
85968 
86028 




86o34 
86094 
86i53 
86213 
86273 


86o4o 
86100 
86159 
86219 
86279 


86o46 
86106 
86i65 
86225 
86285 


86o52 
86112 
86171 
8623 1 
86291 


86o58 
86ri8 

86177 
86237 
86297 


86064 
86124 
86 1 83 
86243 
863o3 


86070 
86i3o 
86189 
86249 
863o8 


86076 
861 36 
86195 
86255 
863x4 

86374 
86433 
86493 
86552 
8661 1 


86082 

86i4i 
86201 
86261 
86320 


86088 

86147 
86207 

86267 
86326 


f 

I 
2 
3 

4 
5 
6 

7 
8 

9 


I 
I 
a 

a 


86332 
86392 
86451 
865 10 
86570 


86338 
86398 

86457 
865 16 
86576 


86344 
864o4 
86463 
86522 
8658 1 


8635« 
864 10 
86469 
86528 
86587 


86356 
864i5 
86475 
86534 
86593 


86362 
86421 
86481 
86540 
86599 


86368 
86427 
86487 
86546 
866o5 


8638o 
86439 
86499 
86558 

86617 


86386 

86445 

865o4. 

86564 

86623 


3 
4 
4 
5 
5 


86629 
86688 

86747 
86806 

86864 


86635 
866q4 
86753 
86812 
86870 


86641 
86700 
86759 
86817 
86876 


86646 
86705 

86764 
86823 
86882 


86652 
86711 
86770 
86829 
86888 


86658 

86717 
86776 
86835 
86894 


86664 
86723 
86782 
86841 
86900 


86670 
86729 
86788 
86847 
86906 


86676 
86735 
86794 
86853 
8691 1 


86682 

86741 
86800 
86859 
86917 




86923 
86982 
87040 


86929 
86988 
87046 
87105 
87163 


86935 

87052 
871 1 1 
87169 


86941 

871 16 
87175 


86947 
87005 

87064 
87122 
87181 

87239 
87297 
87355 
87413 
87471 
87529 
87587 
87645 
87703 
87760 


86953 
870 II 
87070 
87128 
87186 


86958 
87017 
87075 
87134 
87192 


86964 
87023 
87081 
87140 
87198 


86970 
87029 

87087 
87146 
87204 


86976 
87035 
87093 
87151 
87210 

87268 
87326 
87384 
87442 
87500 




87216 

87274 
87332 
87390 
87448 


87221 
87280 
87338 
87396 
87454 


87227 
87286 

87344 
87402 
87460 


87233 
87291 

87349 
87408 
87466 


87245 
87303 
87361 
874T9 

87477 


87251 
87809 
87367 
87425 
87483 


87256 
87315 
87373 
87431 
87489 


87262 
87320 
87379 
87437 
87495 




87506 

87564 
87622 

87679 
87737 


87512 
87570 
87628 
87685 
87743 


87518 
87576 
87633 
87691 

87749 


87523 
87581 
87639 
87697 
87754 


87535 
87593 
87651 
87708 
87766 

87823 
87881 
87938 

88o53 


87541 
87599 
87656 
87714 
8777a 


87547 
87604 
87662 
87720 
87777 


87552 
87610 
87668 
87726 
87783 


87558 
87616 
87674 
87731 
87789 


1 

< 

I 

3 

3 

4 
5 
6 

7 
8 

9 


5_ 

I 
I 
3 
3 


87795 
87852 

87910 

87967 
88024 


87800 
87858 
87915 

87973 
88o3o 


87806 

87864 
87921 

87978 
88a36 


87812 
87869 
87927 
87984 
88o4i 


87818 
87875 
87933 

87990 
88047 


87829 
87887 
87944 
88001 
88o58 


87835 
87892 
87930 
88007 
88064 


87841 
87898 
87955 
8801 3 
88070 


87846 

87904 

8796' 
88018 

88076 


3 
3 
4 
4 
5 





1 


2 


3 


4 


5 


6 


7 


8 


9 





- 

TABLE XXVI. rp»««i8i 
Logarithms of Numbers. 




No. 7600 8200. Log. 8S081 91381. 




No. 

760 
761 
76a 
763 
764 

765 
766 
767 
768 

769 
770 
771 

77a 

773 
774 

775 
77C 

777 
778 

779 
780 

781 
78a 
783 
784 

785 
786 

787 
788 

789 
790 
791 
792 
793 
794 

795 
796 

797 
798 
799 
800 
801 
8oa 
8o3 
804 

8o5 
806 
807 
808 
809 

810 
811 
812 
8i3 
8i4 

8i5 
816 
817 
818 
819 

No. 





1 


2 


3 

88098 
881 56 
88213 
88270 
88326 


4 


5 


6 

88116 
88173 
8823o 

88287 
68343 

88400 
8845- 
885 1 3 
88570 
88627 


7 

88121 
88178 
88235 
88292 
88349 

884o6 
88463 
885 1 9 
88576 
88632 


8 


9 




88081 
88 1 38 
88195 
88252 
883o9 


88087 

88144 
88201 
88258 
883 1 5 


88093 
8Si5o 
88207 

88264 
8832 1 


88104 
88161 
88218 
88275 
883J2 


88110 

88167 
8S224 
88281 
88338 


88127 
88184 
88241 
88298 
88355 

884 1 2 
88468 
88525 
88581 
88638 


88 1 33 
88190 

88247 
883o4 
88360 


( 

I 

a 
3 

4 
5 
6 

7 
6 

9 


I 
I 

a 
a 


88366 
88423 
88480 
88536 
88593 


88372 
88429 
88485 
88542 
88598 


88377 
88434 
88491 

88547 
8S604 


88383 
88440 

88497 
88553 
88610 


88389 
88446 
885o2 
88559 
88615 


88395 
884 i) I 
885o3 

88564 
8S621 


8b4i7 
88474 
88530 
88587 
88643 


3 
4 
4 
5 
5 


88649 
88705 
88762 
88818 
88874 


88655 
887 1 1 

88767 
88824 
88880 


88660 

88717 
88773 
88829 
88885 


88666 
88722 

8877? 
88835 
88891 


88672 
88728 
88784 
88840 
88897 


88677 
88734 
88790 

88846 
88902 


88683 
88739 
88795 
88852 
88908 


88689 
88745 
88801 
88857 
88913 


88694 
88750 
88807 
88863 
88919 


88700 
88756 
8881a 
88868 
88935 




88930 
88986 
89042 

89??4 


"*88936 
8899a 
89048 
89104 
89159 


88941 
88997 
89053 
89109 
89165 


88947 
89003 
89059 
89115 
89170 


88953 
89009 

89064 
89120 
89176 


88958 
89014 
89070 
89126 
89182 


88964 
89020 
89076 
89131 
89187 


88960 
89025 
89081 
89137 
89193 

89248 
89304 
89360 
89415 
89470 


88975 
89031 
89087 
89143 
89198 


88981 

89037 
8909a 
89148 
89204 




89209 
89265 
89321 
89376 
89432 


89215 
89271 
89326 
89382 
89437 


89221 
89276 
89332 
89387 
89443 


89226 
89282 

89337 
89393 
89448 


89232 
89287 
89343 
89398 
89454 


89237 
89293 
89348 

89459 


89243 
89298 

89354 
89409 
89465 


89254 
89310 
89365 
89421 
89476 


89260 
89315 
89371 
89426 
89481 




89487 
89542 

l& 

89708 


89492 
89548 
89603 
89658 
89713 


89498 
89553 
89609 

89664 
89719 


&95o4 
89559 

89614 
89669 

89724 


89509 

89564 
89620 
89675 
89730 


89515 
89570 
89625 
89680 
89735 


89520 
89575 
8o63i 
896S6 
89741 


89526 
89581 
89686 
89691 

89746 

89801 
89856 
89911 
89966 
90020 


89531 
89586 
8964a 
89607 
89752 


89537 
8959a 

89647 
8970a 

89757 




89763 
89818 
89873 
89927 
89982 


89768 
89823 
89878 
89933 
89988 


89774 
89829 

89883 
89938 
89993 


89779 
89834 
89889 

89944 
89998 


89785 
89840 
89894 
89949 
90004 


89790 
89845 
89900 
89955 
90009 

9cx)64 
9011Q 
90173 
90227 
90282 


89796 
89S5 f 
89905 
899()o 
90015 


89807 
89862 
89916 
89971 
90026 


8981a 

89867 
899a a 

89977 
9003 1 




90037 
90091 
90146 
90200 
90255 


90042 
90097 
9oi5i 
90206 
.90260 


90048 
90102 

90157 
90211 
90266 


90053 
90108 
90162 
90217 
90271 


90059 
90113 
90168 
90222 
90276 


90069 
90124 
90179 
90235 
90287 


90075 
90129 

90184 
90238 
90293 


90080 
90135 
90189 

90244 
90298 


90086 

9014^ 
90195 
90249 
9o3o4 




9o3o9 
9o363 

90417 
90472 
90526 


903 1 4 
90369 
90423 

90477 
9053 1 


90320 
90374 
90428 
90482 
90536 


90325 
90380 

90434 
90488 
90542 


9^)331 
9^)385 
90439 
90493 

90547 


9o336 
90390 
9<>445 
90490 
90553 

90607 
90660 

90714 
90768 
90822 

90875 
90929 
9(^982 
9io36 
91089 


90342 
90396 
9o45t) 
9o5o4 
9o558 


90347 
90401 

90455 
9o5og 
90560 


90352 
90407 
90461 
9o5i5 
90569 


9o358 
9041a 
90466 
90520 
90574 




9o58o 
90634 
90687 

90741 
90795 


9o585 
90639 
9069 J 

9"747 
90800 


90590 

90644 
90698 
90752 
90806 


9059(1 
9o65(j 
90703 
90757 
9t)8i I 


90601 
90655 
90709 
9076.5 
90816 

90870 
90924 
90977 
9io3o 
91084 


9(/)I2 

90666 
90720 
90773 

90827 


90617 
90671 
90725 
90779 
90832 


90623 
90677 
90730 

90784 
9o838 


90628 
90682 
90736 
90780 
90843 


r 

I 
a 
3 

4 
5 
6 

•7 

8 
9 


I 
I 

2 
a 


9(^849 
90902 

90956 
91009 
91062 


90854 

90907 

90961 
91014 
91068 


9o85o 
909.3 
90966 
91020 
91073 


9(j865 
90918 
90972 
91025 
91078 


90881 
90934 
90988 

91041 

91094 


9.>886 
90940 
90993 
91046 
91 100 

91 153 
91206 
91259 
9i3i2 
91365 


90891 
90945 
90998 
91052 
91105 


90897 
90950 
91004 
91057 
91110 


3 
3 
4 
4 
5 


91116 
91169 
91222 
91275 
91328 


91121 

91174 
91228 
91281 
91334 


91 126 
91180 
91233 
91286 
91339 


91 132 

9II85 
91238 

91291 

91344 


91137 
91 190 
91243 
91297 
9i35o 


91 142 
91 196 
91249 
9i3o2 
91355 


91 148 
91201 

91254 

91307 
9i36o 


91158 
91212 
91265 
9i3i8 
91371 


91 164 
91217 
91270 
9T3a3 
91376 







1 2 


3 


4 


5 


6 


7 


8 


9 





P»««i82] TABLE XX VI. 

Logarithms of Numbers. 




No. 8200 8800. Log. 91 381 ^94448. 




No. 

820 
821 
822 
823 
824 

825 
826 
827 
828 
829 

83o 
83i 
832 
833 
834 

835 
836 

837 
838 
839 

84o 
84i 
843 
843 
844 

845 
846 

847 
848 

849 
85o 
85 1 
852 
853 
854 

855 
856 
857 
858 
859 

860 
861 
•862 
863 
864 

865 
866 
867 
868 
869 

870 
871 
872 
873 

874 

875 
876 

877 
878 

879 

No. 





1 


2 


3 


4 


5 


6 


7 


8 


9 




9i38i 
91434 
9'487 
91540 
91593 


91387 
91440 
91492 
91545 
91598 

91 65 1 
91703 
91756 
91808 
91861 


91392 
91445 

91498 
9i55i 
91603 


91397 
91450 
9i5o3 
91556 
91609 


9i4o3 

91455 
9i5o8 
9i56i 
91614 


91408 
91461 

9i5i4 
91 566 
91619 


9i4i3 
91466 
91519 
91572 
91624 


91418 

9*471 
91524 

91577 
9i63o 


91424 

9*477 
91529 

91582 

91635 

91687 
91740 
91793 
91845 
91897 


91429 
91482 
91535 
91587 
91640 

91693 
9*745 

91798 
9i85o 
91903 


i 

1 

2 
3 

4 
5 
6 

7 
8 

9 


li 

1 
3 
a 


91645 
91698 
91751 
91803 
91855 


91656 
91709 
91761 

91814 
91866 


91661 

91714 
91766 
91819 
91871 


91666 
91719 
91772 
91824 
91876 


91672 
91724 

9*777 
91829 
91882 


91677 
91730 
91782 
91834 
91887 


9168a 
91735 

9*787 
91840 
91892 


3 
4 
4 
5 
5 


91908 
91960 
92012 
92065 
921 17 


91913 
91965 
92018 
92070 
92122 


91918 
91971 
92023 
92075 
92127 

92179 
92231 
92283 
92335 
92387 


91924 
91976 
92028 
92080 
92132 


91929 
91981 
92033 
92085 
92137 


91934 
91986 
92o38 
92091 
92143 


91939 
91991 

92044 
92096 
92148 


91944 

9*997 
92049 
92101 
92153 


91950 
92002 

92054 
92106 
92158 


91955 
92007 
92059 
92111 
92163 




92169 
92221 
92273 
92324 
92376 


92174 
92226 
92278 
92330 
92381 


92184 
92236 
92288 
92340 
92392 


92189 
92241 
92293 
92345 
92397 


92195 

92247 
92298 
92350 
92402 


92200 
92252 
92304 
92355 
92407 


92205 
92257 
92309 
92361 
92412 


92210 
92262 

923 1 4 
92366 
92418 

92469 
92521 
92572 
92624 
92675 


92215 
92267 
92319 
92371 
92423 




92428 
92480 
92531 
92583 
92634 

92686 
92737 
92788 
92840 
92891 

92942 
92993 
93044 
93095 
93 1 46 

93197 

93247 
93298 

93349 
93399 


92433 
92485 
92536 
92588 
92639 


92438 
92490 
92542 
92593 
92645 


92443 
92495 

92547 
92598 

92650 


92449 
92500 

92552 

92603 

92655 


92454 
925o5 
92557 
92609 
92660 


92459 
92511 
92562 
92614 
92665 


92464 
92516 
92567 
92619 
92670 


93474 
92526 
92578 
92629 
92681 




92691 
92742 
92793 
92845 
92896 


92696 

92747 
92799 
92850 
92901 


92701 
92752 
92804 
92855 
92906 


92706 
92758 
92809 
92860 
92911 


92711 
92763 
92814 
92865 
92916 


92716 
92768 
92819 
92870 
92921 


92722 
92773 
92824 

92875 
93927 

92978 
93029 
93080 
93i3i 
93181 


92727 
93778 
92829 
92881 
92932 


92732 
92783 
92834 
92886 
92937 


t 

« 

I 
2 
3 

4 
5 
6 

7 
8 

9 


> 

T 
I 

2 




92947 
92998 

93049 
93100 
93i5i 


92952 

93oo3 

93o54 
93io5 
931 56 

93207 
93258 
93308 
93359 
93/I09 


92957 
93008 
93059 
93110 
93161 


93962 
930 1 3 
93<:>64 
93ii5 
93166 


92967 
93018 
93069 
93120 
93171 


92973 
93024 
93075 
93125 
93176 


92983 

93o34 
93o85 
93 1 36 
93186 

93237 
93288 
93339 
93389 
93440 


92988 
93039 
93090 

93141 
93192 


3 
3 
4 
4 
5 


93202 
93252 
933o3 
93354 
93404 


93212 
93263 
933 1 3 
93364 
93414 


93217 
93268 
93318 
93369 
93430 


93222 
93273 
93323 
93374 
93425 


93227 
93278 
93328 
93379 
93430 


93232 
93283 
93334 
93384 
93435 


93242 
93293 
93344 
93394 
93445 




93450 
93500 
93551 
93601 
9365 1 


93455 
93505 
93556 
93606 
93656 


93460 
93510 
93561 
9361 1 
93661 


93465 
9351 5 
93566 
93616 
93666 

93717 
93767 

93817 
93867 
93917 


93470 
93520 

93571 
93621 
93671 

93722 
93772 
93822 
93872 
93922 


93475 
93526 
93576 
93626 
93676 


93480 
93531 
93581 
9363 1 
93682 


93485 
93536 
93586 
93636 
93687 


93490 

93541 
93591 
93641 
93692 


93495 
93546 
93596 
93646 
93697 




93702 
93752 
93802 
93852 
93902 


93707 

93757 
93807 

93857 
93907 


93712 
93762 
93812 
93862 
93912 


93727 
93777 

93827 

93877 
93927 


93732 
93782 
93832 
93882 
93932 


93737 
93787 
93837 
93887 
93937 


93742 

93792 
93842 

93892 

93942 


93747 
93797 
93847 
93897 

93947 




93952 
94002 
94o52 
94101 
94i5i 

94201 
94250 
943qo 

94349 
94399 


93957 
94007 

94057 

94106 

94 1 56 


93962 
94012 
94062 

941 1 1 
94161 


93967 
94017 
94067 
94116 
94166 


93972 
94022 
94072 
941 21 
94171 


93977 
94027 
94077 
94126 
94176 


93982 
94o32 
94082 
94i3i 
94181 


93987 
94037 
94086 
941 36 
94186 


93992 
94042 
94091 
94i4i 
94191 


93997 
94047 
94096 

94 1 46 
94196 


I 
2 
3 
4 
5 
6 

7 
8 

9 




I 
I 


94206 
94255 
943o5 
94354 
94404 


942 1 1 
94260 
943 10 
94359 
94409 


94216 
94265 
943 1 5 
94364 
94414 


94221 
94270 
94320 
94369 
94419 


94226 
94275 
94325 
94374 
94424 


94231 
94280 
94330 

94379 
94429 


94236 
94285 
94335 
94384 
94433 


94240 
94290 
94340 
94389 
94438 


94245 
94295 
94345 
94394 
94443 


2 
2 
3 
3 
3 
4 





1 


2 


3 


4 


5 


6 


7 


8 


9 


f 









TABLE XXVI. 
Li>garithmB of Numbers. 




[Pi|.ia 

97313. 




No. saw 9400. Log. 9444& 




No. 





I 


a 


3 


4 


S 


6 


7 


8 


9 




883 


94448 

i 


944 W 
945o3 
9455J 
94601 
94650 


94458 
94507 
94557 
94606 
94655 


94463 
945J3 
94563 
946,1 
94660 


94468 
94517 
94567 
946,6 
94665 


94473 
94533 


94478 
94537 
94576 
94636 
94675 


94531 
?458i 
94630 
94680 


944S8 

94537 
94586 
94635 
5685 


9^689 


3 
4 

5 
6 

a 


■ 


886 

887 
885 
88, 


94b94 
94743 
9479' 
9484. 
94890 


94748 
94797 
9J846 
94695 


94704 
94900 


947"'9 
94758 
94807 
94856 
94905 


94714 
&^ 
94910 


& 
948,7 
94866 
S^9i5 


94871 
949,9 


94817 
94876 
949^4 


94734 
94783 
94833 
94860 
94919 


94738 
947B7 
54836 
94885 
94934 


3 
3 

4 
4 
5 


b43 


& 

S630 
95,34 


94944 
94993 
9504, 


95o46 
95095 
95,43 


949W 

95100 
95,48 


949^9 
95ix)7 
95o56 
95,05 
95,53 


9496J 
950,1 
95<«i 


9456M 
95017 
95066 
951.4 
95,63 


9497J 


9497B 
95037 
95075 
95,14 
95,73 


95o33 
95'«o 
95,39 
95177 




i 

8« 


95s3i 

& 
95376 


95^36 
95:184 
95331 
9538, 


95193 
95j4o 

9533? 
95386 


95197 
95345 
95394 
9534. 
95390 


95301 
95i5o 
95199 
95347 
95395 


95107 
95355 
953o3 
95353 
95400 


951,. 
95160 
95308 
95357 
95405 


953,6 
95365 
953,3 
;536, 
954,0 


9531, 

95770 

?53,8 
95366 
95415 


95336 
95174 
953i3 
9537. 
954,9 




900 
901 

903 
904 


95414 


954.9 
95477 
955a5 

956ia 


95434 
95483 
95530 
9557S 
95636 


95439 
95487 
95535 
95583 
9563, 


95444 
95493 
95540 
95588 
95636 


9544S 


95453 
9550, 
95550 
95598 
95656 


95458 
95506 
95554 
95601 
95650 


555,, 

95607 
95655 


95468 
955,6 
95564 
956,1 
95660 




906 

^l 
906 
909 


95665 
95713 
95761 


95670 
95718 
95766 
9581 3 

;5&6, 


9^674 
95733 
95770 
958,8 
9566^ 
95914 
95961 
,6009 
96057 
96,04 


95679 
95737 
95775 
95833 
9587. 


956B4 
95733 
95780 
95838 
95875 


95689 
95737 
95785 
95833 
95860 


95694 
95741 
95789 


9569B 
95746 
95794 
95843 
96890 


95703 
9575. 

11 


95708 

lis 

95851 
95899 




911 

113 
9U 


95951 
95999 
96047 
96095 


95909 
95957 
96004 
95o5:i 
96099 
^ij 
96.94 
9fl34j 


959,8 

?^ 
960,4 

96061 

96,09 


9593J 
95971 

96.. 4 


9V8 
95976 
96013 
96071 
2^8 


93933 

& 


959J8 
95985 
96633 
960B0 


9594. 
&, 

96085 
96133 


96043 




9t6 

9,8 
919 


9614. 

96584 
9633i 

& 

96567 


9*,53 


96,56 
96304 
9635, 
96398 


96,6, 

963d3 
96350 


96166 
96113 
9616, 
96308 
56355 


96165 
963,3 

96360 


96,75 
96333 
96170 

& 


96180 
96137 
96375 

?633i 
96369 


96,85 
96131 
96180 

0337 
96374 




910 
9" 


,6384 
9643, 
96478 
96535 

96571 


96388 
f5435 
964B3 
g653o 

^577 


96393 
96440 
96487 
96534 
9658, 


90198 
96445 


96403 
96450 
96497 
96544 
96591 


96407 

965o, 
96548 
96595 


964.. 

56553 
96600 


564,- 
96464 
^65,, 
96558 
96605 


96411 
96468 
965i5 
96563 




9,5 
936 

957 

9=9 


966,4 

96708 
96755 


S5I 

967.3 


96634 
56670 
96717 
96764 


9663S 
96675 
96733 


96633 
96680 
96737 
96774 


96638 
96685 
96731 
96778 
56815 


96643 

96783 
96830 


96647 
96694 
S«74, 
96786 
96834 


96651 

|8 


96703 
56750 


5 

I 

9 


i 


1 
933 


96848 


96S53 
96900 
96946 
96993 
97139 


90858 
96904 
96957 


96863 

97003 
97049 


56960 
97007 
97053 


96873 
96918 
^5 

9701 T 

97058 


96876 
96933 
96970 
970,6 


9688, 

96974 

9701, 
97067 


97035 
97071 


96984 
97o3o 
97077 




1 

939 


97081 

97138 
97174 


97086 

97i3a 
97179 
97»5 
97371 


S7X 

97,83 
97330 
97176 


''1 

97180 


97,00 
97146 
97193 
973% 
97385 


97104 
97i5i 
97.97 

97143 


97303 
97348 

97^94 


97,14 
97160 

9T»?5 
97353 

9T'99 


971,6 
97165 
971M 

97'57 
97304 


97, iJ 
97.60 
973.6 
97161 
97308 




So. 


1 


2 


3 


4 


.<> 


6 


7 


8 


9 





^^m TABLE XXVI. 

Logarithms of Numbers. 




No. 0400 10000. Log. 97313 ^99996. 




No. 

94o 
94i 
942 
943 
944 

946 
946 

947 
948 

949 
950 
95 1 
952 
953 
954 

955 
956 
957 
^958 
959 

962 
963 
964 
965 

967 

969 

970 

971 
972 

973 
974 

975 
976 

978 
979 

?^ 

9®' 
982 

983 

984 

985 
986 

987 
988 

989 

990 

991 

992 

993 
994 

996 

997 
998 

999 

No. 





1 


2 

97322 
97368 

974 14 
97460 
97506 

97552 
97598 
97644 

^1^ 

97782 
97827 
97873 
97918 

97964 

& 

98100 
98146 
98191 


3 

97327 
97373 
97419 
97465 
97511 


4 

97331 

97377 
97424 
97470 
97516 

97562 
97607 
97653 

9?8l6 
97882 
97928 
97973 


5 


6 


7 

97345 
97391 
97437 
97483 
97529 


8 

97350 
97396 
97442 
97488 
97534 


9 

97354 
97400 

97447 
97493 
97539 




973 1 3 

r''359 
974o5 
9745 1 
97497 


97317 

97364 
97410 
97456 
97502 

97548 
97594 
97640 
97685 
9773 1 


97336 
97382 
97428 

97474 
97520 


97340 

97387 
97433 

9747? 
97525 


1 

« 

I 
2 
3 

4 
5 
6 

7 
8 

9 


> 

I 
I 
2 
2 


97543 

97681 
97727 


97557 
97603 

97649 
97695 

97740 


97566 
97612 
97658 
97704 
97749 

97795 
97841 
97886 

97932 
97978 


97571 
97617 
97663 
97708 
97754 


97575 
97621 
97667 
97713 
97759 

97804 
97850 
97896 
97941 
97987 
98032 
98078 
98123 
98168 
98214 

98259 
98304 
98349 
98304 
98439 


97580 
97626 
97672 

97717 
97763 

97900 
97946 

9799» 
98037 
98082 
98127 
98173 
98218 


97585 
97630 
97676 
97722 
97768 

97813 
97850 
97905 
97950 

97996 


3 

3 
4 
4 
5 


9777a 
97818 

97864 

^^ 

98000 
98046 

&\ 

98182 


97777 
97823. 

97860 

979»4 

97959 


97786 
97832 

97877 
97923 
97968 


97800 
97845 
97891 
97937 
97982 

98028 
98073 
98118 
98164 
98209 

98254 

& 

98390 
98435 




98005 
98050 
98096 

98141 
98186 


98014 
98059 
98105 
98150 
98195 


98- ,19 

96064 
98109 

98155 
98200 


98023 
98068 

98114 
98159 
98204 

98250 
98295 
98340 
98385 
98430 


98041 
98087 
98132 
98177 
98223 




98227 
98272 
983i8 
98363 
98408 


98232 

98277 
98322 

98367 
98412 


98236 
98281 
98327 
98372 
98417 


98241 
98286 
98331 
98376 
98421 


98245 
98290 
98336 
98381 
98426 


98263 
98308 
98354 

98399 
98444 

98489 

98534 

98579 
98623 

98668 

98713 
98758 
98802 

98847 
98892 

98936 
98981 
99025 
99069 
99114 


98268 
963i3 
98358 
98403 
98448 

98493 
98538 
98583 
96628 
98673 

98717 
98762 

98807 

98851 

98896 




98453 

98498 
98543 
98588 
98632 


98457 
98502 

98547 


98462 
98507 
98552 
98597 
98641 


98466 
985ii 
98556 
98601 
98646 


98471 
98516 
98561 
98605 
96650 

98695 

98740 

98784 
98829 

98874 

98918 
98963 
99007 
99052 
99096 


98475 
98520 
98565 
98610 
98655 


98480 
98525 
98570 
98614 
98659 

98704 
98749 
98793 
98838 
98883 

98927 
98972 
99^^16 
99061 
99105 

99»49 
99103 
99238 
99282 
99326 


98484 
98529 

98574 
98619 
98664 




96677 
98722 

98767 
98811 
98856 

98900 

98945 
98989 

99034 
99078 

99123 
99167 

99255 
99300 


98682 
98726 

98771 
98816 
08860 

98905 
98949 

99o38 
99083 


98686 
98731 
98776 
98820 
98865 


^5 

98780 
98825 
98869 

98914 
98958 
99003 

99047 
99092 


98700 

98744 

98789 
98834 
98878 

98923 

98967 
99012 

99o56 

99100 

99»45 
99180 
99233 

99^77 
99322 


98700 
98753 
98798 
98843 
98887 




98909 

98954 
98998 
99043 
99087 


•98932 

98976 
99021 
99065 
99109 

99154 
99198 
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5o374 


23 


496^6 


52703 


25 


47297 
47255 


0233o 


3 


97670 


24 


7 3i 4 


28 56 


5o4i 1 


23 


49589 


52745 


26 


02334 


3 


97666 


23 


8 3o 56 


29 4 


5o449 


34 


49551 


52787 


27 


47213 


02338 


3 


97662 


2a 


9 3o 48 


29 12 


5o486 


25 
25 


49514 


5^829 


27 
28 


47i7« 


02343 


3 


97657 


31 
20 


o 9 3o 4o 


2 29 2U 


9.5(>523 


10.49477 


9.52870 


0.47 i3o 


10.02347 


3 


9.97653 


1 3o 3a 


29 28 


5o56i 


26 


49439 


52912 


29 


47088 


0235 1 


3 


97649 
97645 


\t 


a 3o a4 


29 36 


50598 


26 


49402 


52953 


29 


47047 


02355 


3 


3 3o i6 


29 44 


5o635 


27 


49365 


52995 


3o 


47005 


O236o 


3 


97640 


n 


4 3o 8 


29 52 


50673 


28 
28 


49327 


53o3: 


3i 
3i 


46963 


03364 


3 


97636 


16 

i5 


5 9 3o o 


3 3o 


9.507 K> 


10.49^90 


9.53078 


10.469^2 


10.02368 


3 


9.9763:^ 


6 a9 52 


3o 8 


50747 


29 


49253 


53 120 


32 


46880 


02372 


3 


97628 


14 


7 29 44 


3o 16 


50784 


3o 


49216 


53i6i 


33 


46839 


02377 


3 


97623 


i3 


8 39 36 


3o 24 


5082 1 


3o 


49179 


53202 


34 


46798 


oa38i 


3 


97610 
97615 


13 


9 a9 a8 


3o 3i 


5.)858 


3i 


491 4> 


53>44 


3i 
3^ 


46756 


oa385 


3 


11 
10 


9 a9 ao 


3 3o 4«> 


9.5o8o<> 


10.49104 


9.5328^ 


10.46715 


10.03390 




9.97610 


1 29 12 


3o 48 


50933 


32 


49067 


53327 


36 


46673 


03394 




97606 


I 


2 29 4 

3 28 56 


3o 56 


50970 


33 


49(>3o 


53368 


36 


46f)32 


0339"^ 


" 


976. »3 


3i 4 


51007 


3i 


48993 


53409 


37 


46591 
4655n 

io.465o8 


034o3 




97597 


7 


i 28 48 


3i 12 


5 1043 


34 
'3=. 


48957 


5345.. 


38 
38 


024'»7 




97593 


6 
5 


5 9 28 40 


3 3i 20 


9.5iobo 


10.489 'O 


9.5349V 


10.0241 i 




9.97589 


5 28 3i 


3i 28 


5n 17 


35 


48883 


53533 


3y 


46467 


02416 




97584 


4 


7 28 24 


3i 3G 


5ii5i 


36 


48846 


53574 


40 


46426 


024a< ) 




9758o 


3 


3 28 16 


3i 44 


5i 191 


37 


48809 


536 1 5 


4t 


46385 


02424 




97576 


a 


^ 28 8 


3i 52 


5l227 


3i 


48775 


53656 


4i 


46344 


oa429 
02433 




97571 


1 


i 28 


32 


5I26-1 


38 


48736 


53697 


42 


463o3 


Diff. 


97567 





1 Hour P.M. 


Hour A.M. 


Cosine. 


Diir. 


Secant. 


Coiangeni 


Diff 


Taii^nt. 


Cosccaut. 


Sine. 



6" 



A 


A 




B 






B 


C 


Secoods of time 


1' 


2> 

9 
10 

1 


3- 

i4 
16 
3 


4' 

»9 

31 
3 


5- 

34 
36 
3 


6' 

28 
3i 
3 


7- 

33 

37 
4 




Prop, parts of cols. < 


(■ 


5 
5 

1 



71* 



S04] 



5'. 



TABLE XXVII. 

Log. Sines, Tangents, and Secants. 
A A B B 



O 

C 16( 



M 


Hour A.M. 


Hour p. M 


Sine. 


Diff. 



CosecRiil. 


Tangent. 


Dirt. 


Cotangent 


Secant. 


Diff. 




Cosine. 


1 


o 


9 28 o 


^ 32 


9.51264 


10.48736 


9.53697 





io.463o3 


10.02433 


9.97667 


C 


I 


27 53 


32 8 


5i3(>i 


I 


48699 


53738 


I 


46262 


02437 





97663 


5 


2 


2744 


32 61 


5i338 


1 


4860 v» 


53779 


I 


46231 


02442 





97668 


5 


3 


27 36 


32 34 


5i374 


2 


48636 


53820 


2 


46180 


02446 





97554 




4 
5 


27 >^ 


32 32 


5i4ii 


2 
3 


48589 


5386 1 


3 


46139 


02450 






97660 


5 


9 27 20 


2 6a 40 


9.51447 


10. 48553 


9.539 >/ 


3 


10.46098 

46057 


10.02455 


9-97545 


5 


6 


27 12 


32 48 


5 1 484 


4 


485 16 


53943 


4 


02459 





97541 


5 


7 


27 4 


32 5o 


5i52o 


4 


48480 


53984 


5 


46016 


02464 




97536 


«; 

w 


8 


26 50 


33 4 


5 1 557 


5 


48443 


54o35 


5 


45975 


02468 




97532 


5 


_9 

lO 


26 48 


33 12 
2 33 30 


51593 


5 

6 


48407 


54o65 


6 


45935 


02472 


■■ 


97628 


5 


y 26 4o 


5i666 


10.48371 


9.54106 


7 


io.458o4 


10.02477 


9.97623 


5 


1 1 


26 32 


33 28 


7 


48334 


54147 


7 


45853 


02481 




97619 


4 


12 


26 24 


33 36 


51703 


7 


48298 


54187 


8 


458i3 


02485 




97616 


A 


i3 


26 16 


33 44 


5 1738 


8 


48362 


54?28 


9 


^o^^a 


02490 




97610 


4 


i4 
i5 


26 8 


33 52 


51774 


8 
9 


48226 


54269 


9 


45731 


02494 




97606 


4 


9 26 


2 34 


9.5181 1 


10.48189 
48i53 


9.54309 


10 


10.45691 


10.02499 
025o3 


9.97601 


4 


i6 


25 5a 


34 8 


5 1847 


10 


54350 


1 1 


4565o 




97497 


4 


17 


25 44 


34 16 


5i883 


10 


48117 


54390 


1 1 


456 ro 


025o8 




97402 
97488 


4 


i8 


25 36 


34 24 


51919 
51955 


II 


48081 


5443. 


12 


45569 


025l2 




4 


!9 

20 


25 28 


34 32 


II 
12 


48045 


54471 


i3 
i3 


45529 


o25i6 




97484 


4 


9 35 20 


a 34 4o 


9.51991 


10.48000 
4797^ 


9.54512 


10.45488 


I0.02521 




9-97479 
97476 


4 


21 


25 12 


34 48 


52027 


12 


54552 


i4 


45448 


02525 


2 


3 


32 


25 4 


34 56 


5ao63 


i3 


47937 


54593 


i5 


45407 


o253o 


2 


97470 


3 


23 


24 56 


35 4 


li':^ 


U 


4790. 
47865 


54633 


lb 


45367 


02534 


2 


97466 


3 


24 
25 


24 48 


35 12 


14 
i5 


54673 


16 


45327 


02539 


2 


97461 


3 


9 24 4o 


2 35 20 


9.52171 


10.47820 


9.54714 


17 


10.45286 


10.02543 


2 


9-97467 


3 


i6 


34 32 


35 28 


52207 


i5 


477?3 


54754 


17 


45246 


02547 


2 


97453 


3 


27 


24 24 


35 36 


62242 


16 


477^8 


54794 


18 


45206 


02552 


2 


97448 


3 


28 


24 16 


35 44 


52278 


17 


47722 


54835 


»9 


45i65 


02556 


2 


97444 


3 


^9 
3o 


24 8 


35 52 


523i4 


17 


47686 


54875 


»9 
20 


45 125 


0256i 


2 
2 


97439 


3 


9 24 


a 36 


9.52350 


18 


10.47650 


9.54915 


io.45o85 


I0.02565 


9-97435 


^ 


3i 


23 52 


36 8 


52385 


18 


47615 


54955 


21 


45o45 


02670 


2 


97430 




32 


23 44 


36 16 


52421 


'9 


47579 


54995 
55o35 


21 


45oo5 


02674 


a 


97426 




33 


23 36 


36 24 


5i456 


20 


47544 


22 


44965 


02679 
02583 


2 


97421 




34 
35 


23 28 


36 32 


52492 


ao 


47508 


55075 


23 


. 44925 


3 
3 


97417 




9 23 20 


a 36 4o 


9.52527 


21 


10.47473 


9.55ii5 


23 


10. 44885 


10.02688 


9-97412 




36 


23 12 


36 48 


52563 


21 


47437 


55 1 55 


24 


44845 


02692 


3 


97408 




37 


23 4 


36 56 


52598 
52634 


22 


47402 


55195 


25 


448o5 


02697 


3 


974o3 




■38 


22 56 


37 4 


23 


47366 


55235 


25 


44765 


02601 


3 


97399 




39 

4o 


22 48 


37 12 


52669 


23 
24 


4733 1 


55275 


26 

27 


44725 


02606 


3 
3 


97394 




9 22 40 


a 37 20 


9.52705 


10.47295 


9.553i5 


10. 44685 


10.02610 


9.97390 
97386 




4i 


22 3a 


37 28 


52740 


24 


47200 


55355 


27 


44645 


02616 


3 




42 


22 24 


37 36 


52775 


25 


47225 


55395 
55434 


28 


446o5 


02619 


3 


97381 




43 


22 16 


3744 


52811 


26 


47189 


29 


44566 


02624 


3 


97376 




44 
45 


22 8 


37 52 


52846 


36 

27 


47 '54 


55474 


29 


44526 


02628 


3 
3 


97372 




9 22 


2 38 


9.52U81 


10.47119 


9.555i4 


3o 


10.44486 


10.02633 


9-97367 




46 


21 52 


38 8 


52916 


27 


47084 


55554 


3i 


44446 


02637 


3 


97363 




47 


21 44 


38 16 


52951 


28 


47049 


55593 
55633 


3i 


44407 


02642 


3 


97358 




48 


21 36 


38 24 


52986 


29 


47014 


32 


44367 


02647 


4 


97363 




49 
5o 


21 28 


38 32 


53o2 1 


29 


46979 


55673 


33 


44327 


02661 


4 
4 


97349 




9 21 20 


2 38 40 


9.53o56 


3o 


10.46944 


9.55713 


33 


10.44288 


10.02656 


9.97344 




5i 


21 12 


38 48 


53092 


3o 


46908 
46874 


55753 


34 


44348 


02660 


4 


97340 




53 


21 4 


58 56 


53126 


3i 


55701 


35 


44309 


02666 


4 


97336 




53 


20 56 


39 4 


53i6i 


32 


46839 


55831 


35 


44169 


02669 


4 


97331 


54 
55 


20 48 


39 12 


53196 


32 

33 


46804 


55870 


36 
37 


44 i3o 


02674 


4 
4 


97326 




9 20 40 


2 39 20 


9.53231 


10.46769 


9.55910 


10.44090 
44o5i 


10.02678 


9.97322 


56 


20 32 


39 28 


53266 


33 


46734 


55949 


37 


02683 


4 


97317 


57 


20 34 


39 36 


533oi 


34 


46699 


55989 
56028 


38 


44011 


02688 


4 


972'f 


58 


20 16 


3944 


53336 


34 


46664 


39 


43972 


02692 


4 


97?1 


59 


2U 8 


39 52 


53370 


35 


4663o 


56067 


39 


43933 


02697 


4 


973o3 


66 
M 


20 


4o 


534o5 


36 


46595 


56107 


40 
Diff. 


43693 


02701 


4 


97299 




Hour P.M. 


Hour A.M. 


Cosine. 


Diff. 


Secant. 


Cotangent 


Tangent. 


Cosecant. 


Diff. 


Sine. 



109° 



A 


A 




B 






B 


( 


D 


Secondfl or time . . ^ 


... 1 


1» 

4 
6 

I 


2- 

9 
10 

I 


3* 

i3 
i5 

a 


4- 

18 
ao 

a 


5' 
22 

25 

3 


6- 

27 

3o 
3 


7- 

3i 
35 




Prop, parts of cols. < 


Ic 



5'. 



TABLE XXVII. 

Log. Sines, Tangents, and Secants. 
A A B B 



Hour A.M. 



20 





19 


52 


19 


44 


19 


36 


19 


28 


19 


20 


>9 


12 


:§ 


,4 
56 



18 48 



18 40 
]8 32 
18 24 
18 16 
18 8 



18 o 
17 52 

17 44 
17 36 
17 28 



17 20 
17 12 

17 4 
16 56 
16 48 



16 4o 
16 32 
16 24 
16 16 
16 8 



16 o 
]5 52 
i5 44 
i5 36 
i5 28 



i5 20 
i5 12 
i5 4 
i4 56 
i4 48 



i4 4o 
i4 32 
i4 24 
x4 16 
i4 8 



i4 o 
i3 52 
i3 44 
i3 36 
i3 28 



i3 
i3 
i3 
12 
12 



20 
12 

4 
56 
48 



9 12 4o 

12 32 
12 24 
12 16 
12 8 

13 O 

M I Hour P.M. 



Hour P.M. 



4o o 
4o 8 
4o 16 
40 24 
4o 33 



2 4o 4o 
40 48 
40 56 

4i 4 
4i 12 



2 4i 20 
4i 28 
4i 36 
4i 44 
4i 52 



42 o 
42 8 
42 16 
42 24 
42 32 



2 42 40 

42 48 
42 
43 
43 



56 

4 
12 



2 43 20 

43 28 

43 36 

43 44 

43 52 



44 o 
44 8 
44 16 
44 24 
44 32 



4440 
44 48 

44 56 

45 4 
45 12 



45 20 
45 28 
45 36 
45 44 
45 52 



46 o 
46 8 
46 16 
46 24 
46 32 



46 40 
46 48 

46 56 

47 4 
47 



12 



47 ao 
47 28 
47 36 

47 44 
4i 52 

48 o 



Hoar A.M. 



Siue, |Diff.| Cosecant. Tani^ent. 



9.53405 
53440 

53475 
53509 

53544 



9.53578 
536 1 3 

53647 
53682 
53716 



9.53751 
53785 
53819 

53854 
53888 



9.53922 
53957 
53991 
54025 
54059 



9 . 54093 
54127 
54161 
54195 
54229 



9.54263 
54297 
5433 1 
54365 
54399 



9.54433 
54466 
54500 
54534 
54567 



9.54601 
54635 
54668 
54702 
54735 



.54769 
54802 
54836 
54869 
54903 



9- 



54936 
54969 
55oo3 



25 

26 

26 

55o36 27 
55069 28 



9.55102 28 

55 I 36 29 

55169 ^9 

55202 3o 

55235 3o 



9.55268 
553oi 
55334 
55367 
55400 
55433 



Cosinn. 



O 
I 
I 

2 
2 

T 
3 

4 
5 
5 



6 10.46249 9.564q8 

6 46215 56537 

7 46i8i 56576 

7 46i46 566i5 
8_ 46ri2 56 654 

8 10.46078 9.56693 
o 46043 56732 

46009 56771 

45975 568 10 

45941 56849 



4 
5 
5 
6 
6 



8 



20 
21 
21 
22 



23 

24 
24 

25 



3i 

32 
32 

33 
33 
34 



Diff. 



10.46595 9.56107 

4656o 56 I 46 

46525 56 1 85 

4649 « 56224 

464^6 56264 



10.4642? 9.563o3 



46387 
46353 
463 1 8 
46284 



10.45907 9.56887 



45873 

45839 
458o5 
45771 



10.45737 
45703 
45669 
45635 
456o] 



10.45567 

45534 
45500 
45466 
45433 



20 10.45399 



45365 
45332 
45298 
45265 



23 10.45231 



45198 
45 1 64 
45i3i 
45097 



10 



10. 



.45064 

45o3i 

44997 
44964 
44931 

44898 
44864 
4483 1 

44798 
44765 



Secant. 



Diflf. Cotangent 

"10.43893 

43854 
438 1 5 
43776 
43736 



56342 
5638 1 
56420 
56459 



56926 
56965 
57004 
57042 



9.57081 
57120 
57 1 58 

57197 
57235 



9.57274 
57312 
57351 
57389 
57428 



9.57466 22 

57504 23 

57543 24 

57581 24 

57619 25 



9.57653 

57696 

57734 
• 57772 

578 ro 



9.57849 
57887 
57925 
57963 
58ooi 



9.58039 
58077 
58ii5 
58 1 53 
58 1 91 



10.44732 9.58229 
44699 58267 
44^^^ 583o4 
44633 58342 
44600 58380 
44567 " 584i8 



Cotangent 



I 
I 

2 
3 



3 

4 
4 
5 
6 



7 
8 

8 



10 
II 
12 
12 



i3 
i3 

\4 
i5 
i5 



16 

17 

17 
18 

19 



J9 
20 

21 

21 

22 



26 
26 

27 
28 

— 

3o 
3i 
3i 



32 

33 
33 

34 
35 

■35 
36 

37 
37 
38 

39 



10 10.43307 
43268 
43229 
43190 
43i5! 



10.43697 
43658 
43619 
4358o 
43541 



10.4350? 
43463 

43424 
43385 
43346 



10.431 i3 
43074 
43o35 
4299^ 
42958 



10.42919 
42880 
43842 
42803 
42765 



10.42726 
42688 
42649 
42611 
42572 



10.42534 
42496 
42457 
42419 
4238 1 



10 



.42342 
423o4 
42266 
42328 
42190 



10. 



42i5i 
42ii3 
42075 
42037 

4'999 



Diff. 



10.41961 
41923 
4 1 885 

4»847 
41809 



10.41771 
41733 
41696 
4 1 658 
41620 
4i582 



Tangent. 



C 

Secant. iDiff. 



[Fafe SOS I 
C 15»° 



Cosine. 



10.02701 
02706 
0271 1 
02715 
02720 



10.02724 
02729 

02734 
02738 
02743 



10.02748 
02753 
02757 
02762 
02766 



10.02771 
02776 
02780 
02785 
02790 



10.02794 
02799 
02804 
02808 
02813 



10.02818 
02822 
02827 
02832 
02837 



10.02841 
02846 
0285i 
02855 
02860 



io.oa865 
02870 

02874 
02879 

03884 



10.02889 
02893 
02898 
02903 
02908 



10.02913 
02917 
02922 
02927 
02932 



10.02937 
02941 
02946 
02951 
02956 



10.02961 
02965 
02970 
02975 
02980 
02985 



o 
o 
o 
o 
o 



19-97299 ^ 

K^ii)4 "^9 
97389 58 
97285 57 
97280 56 



o 
o 



2 

2 
2 
2 
2 



2 
2 
2 

2 
2 



9.97276 55 
97271 j4 
97266 53 

" 52 
5; 

5o 

49 
48 

47 
46 



97262 
97257 



9.9725/ 
97241 
97243 
97238 
97234 



9.97229 
97224 
97220 
97215 
97210 



9.97206 
97201 
97196 
97102 
97187 



a 
2 
3 
3 
3 



3 
3 
3 
3 

3" 

3 

3 

3 

3 



9.97135 
97i3o 
97126 
97121 
971 16 



4 
4 
4 
4 
4 



4 
4 
4 
4 
4 



4 
4 
4 
5 
5 
5 



Cosecant. iDiff. 



9.97182 

97178 
97173 
97168 
97163 



9.97159 
97154 
97149 
97145 
97»4«^ 



9.97111 
97107 
97102 
97097 
97092 



9.97087 
97083 
97078 
97073 
97068 



.97063 
97059 
97054 
97049 
97044 



9.97039 
97035 
97o3o 
97025 
97020 
97015 



Sine. 



M 



45 
44 
43 
42 
4± 
40 

37 
36 

35 

34 
33 

32 
3£ 

3o 
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6 
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7 


41168 


o3o38 
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7 
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6o2o3 


3o 


39797 


o3222 


4- 


9677I 


49 
5o 


5 28 


54 32 


57012 


26 

27 


42988 


60240 


3o 
3i 


39760 


03228 


4 
4 


9677: 


9 5 20 


2 54 40 


9.57044 


i 0.42956 


9.60276 


10.39724 


I0.0323J 


9.9676- 


5i 


5 12 


54 48 


57075 


27 


42925 


6o3i3 


3i 


39687 


o3238 


4 


9676; 


52 


5 4 


54 56 


57107 


28 


42893 


60349 


32 


39651 


o3243 


4 


9675- 


53 


4 56 


55 4 


57 1 38 


28 


42862 


6o386 


33 


39614 


o3248 


4 


9b7b: 


54 
55 


4 48 


55 12 


57169 


29 
29 


42831 


60422 


33 
34 


39578 


o3253 


4 
"5^ 


9674- 


9 4 4() 


2 55 20 


9.57201 


10.42799 


9.60459 
60490 


10.39541 


io.o3255 
•4 


9.9674: 


56 


4 32 


55 28 


57232 


3o 


42768 


35 


39505 


o3:?63 


5 


9673- 


57 


4 24 


55 36 


57264 


3o 


42736 


6o53> 


35 


39468 


03268 


5 


9673: 


58 


4 16 


55 44 


57295 


3i 


42705 


6o568 


36 


39432 


03273 


5 


9672: 


59 


4 8 


55 52 


57326 


32 


42674 


6o6<)5 


36 


39395 
39359 


03278 


5 


9672: 


60 
M 


4 


56 


57358 


32 


42642 


60641 


37 
Diff. 


03283 


5 
Diff. 


9671: 


Hour P.M. 


Hour A.M. 


Cosine. 


Diff. 


Secant. 


Cotangent 


Tangent. 


Cosecant. 


Sine. 



ur 



A 


A 




B 






B 


C 


Seconds of time • 


V 


2* 

8 

9 
I 


3* 

12 

i4 
2 


4- 

16 

19 

1 a 


5- 

20 

23 

3 


6- 

24 

28 
4 


7- 

28 

32 

4 




Prop, parts of cols. 




4 
5 
I 





TABLE XXVII. 


[1*8(6 SOT 


S', 


Log. Sines, Tangents, and Secants. 


GK 


22» 


A A 


B B 


C C IST" 


M 

o 


Hour A.M. 


Hour P.M. 


Sine. Diflf.l 


Cosecant. 


Tangent 


DiflT. 



Cotangent 


Secant. 


Diff. 


Cosine. 


M 

60 


940 


2 56 


9.57358 





10.42642 


9.60641 


10.39359 
39323 


io.o3283 





9.96717 


I 


3 52 


56 8 


57389 


I 


4261 1 


60677 


I 


03289 
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96676 


52 


_? 

lO 


a 48 


57 12 


57638 


5 
5 


42362 


60967 
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5o 
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6 


10.38996 
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11 
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6 
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7 
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la 
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57 36 
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7 
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8 
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i6 
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8 
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10 
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44 


17 


I 44 
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43 
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1 1 


38708 


03376 


2 


96624 


42 


11 

ao 


I 28 


58 32 


57947 
9.57978 


10 


42053 


6i3i8 


II 
12 


38672 


o338i 


a 
a 


96619 


4i 
40 


9 1 20 


' a 58 4<> 


lU 


10.42022 


9.61 364 


io.3d636 


io.o3386 


9.96614 


21 


I 12 


58 48 


58oc>8 


II 


4199' 


6i4oo 


i3 


386oo 


03392 


a 


96608 


39 


22 


I 4 


58 56 


58o39 


1 1 


41961 


6i436 


i3 


38564 


03397 a 


96603 


38 


23 


56 


59 4 


58070 


12 


4io3o 
41899 


61472 


i4 


38528 


o34o2, 2 


96598 


37 


25 


48 


59 12 


58ioi 


12 

i3 


6i5o8 
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26 
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03428 


a 


96572 


32 


29 

3o 


8 


59 52 


58253 


i5 
i5 


41747 


61687 


17 


03433 
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3i 
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36 


59 12 


48 


58467 


18 
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ai 
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ai 
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24 
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4 
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\l 


42 
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21 
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25 
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4 
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43 
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22 
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26 
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17 


44 
45 
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< 
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23 
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27 
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4 
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i5 


8 58 
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io.o35i7 


4 
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46 
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2 8 
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23 
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27 


37708 
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24 
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28 
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9 
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17 
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i5 
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3i 
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8 24 
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16 
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•9 
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17 
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30 
30 
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3 
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36 
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10.03788 
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35 
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17 


39756 
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31 
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03793 


3 
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34 


37 
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18 


39727 
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31 
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33 
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^ 
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3 
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33 
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33 
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4 
4 
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3 9 2U 
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33 


10. 35825 
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4i 
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9 28 


20 
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4 
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21 
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35 
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4 
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n 
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45 
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22 
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35 
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o3838 
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4 
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16 
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10.39497 


9.64346 


36 
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io.o3843 


9.96157 


i5 


46 
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6o53> 


23 


39468 


64381 


36 
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35585 


o3849 


4 


96151 


i4 


4? 


49 44 
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33 
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37 


o3854 


4 
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i3 


48 
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60589 
60618 


23 
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38 


3555 1 
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4 
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5« 
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24 
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38 
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o3865 


4 
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29 
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5 
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10 


5i 
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25 
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29 
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52 
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64586 
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5 
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26 
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3i 
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o3888 


5 
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55 
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27 
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3i 
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5 
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32 
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5 


56 
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35378 


5 


96^)96 


4 


37 


48 24 
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33 
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5 


t^4 


3 


58 
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3^ 
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29 


64858 
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3 
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6 
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o4o23 


3 


95977 


43 


45 36 


14 24 


61 438 


8 


38562 


65467 


10 


34533 
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9 
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9.66870 
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43 52 
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i4 
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17 
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16 
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18 
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3 
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38m7 
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20 
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3 
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25 
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16 
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24 


43 4 
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22 
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20 


8 42 4o 
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4 
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>9 
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23 
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25 

26 
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4 
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16 

7! 
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21 
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26 
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23 
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28 
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24 
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28 
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5 
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29 

3o 
3i 
3a 
33 
'34 

3') 
36 

37 
38 

39 
4o 
4i 
4a 
43 
44 

45 
46 

47 
48 

49 
5o 
5i 
5^ 
53 
54 

5S 
5b 

"57 
58 

M 


Hour A.M. 


Hour P.M. 


Sine. 


Di/r. 




I 
I 
2 


Cosecant. 


Tangent. 


Diff. 


I 

I 
2 
2 

3 
3 
4 
4 
5 

5 
6 

7 
7 
8 

8 

9 

9 

10 

10 

II 
II 
12 
12 
i3 

i4 
14 
i5 
^5 
16 

16 

«7 
17 
18 
18 

'9 
20 

20 

ai 

ai 

22 
22 

23 
23 

24 

2'") 
25 
26 

27 

27 
28 
28 

29 
29 

3o 
3o 
3i 
3i 

32 

33 
Diff 


Cotangent 


Secant. 


Diff. 


Cosbe. 


M 

60 

u 

57 

56 

"55 

54 
53 

52 

5i 

5o 

49 
48 

47 
46 

45 
44 
43 
42 
4i 
40 

1? 

37 
36 

35 

34 
33 

32 

3i 

3o 
29 
28 

27 
26 

25 

24 

23 
22 
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66999 
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38 56 
38 4^ 
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6 
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26 
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66899 


20 

iO 


33 101 


72331 


25 


27769 


o5333 


5 


94667 


11 
10 


8 17 ao 


3 42 40 


9.6()933 


10.33078 


9.7a36.> 


26 


10.27738 


io.o534o 


5 


9.94660 


5i 


17 12 


42 48 


66946 


21 


33<)54 


72393 


26 


27707 


o5346 


6 


94654 


% 


52 


I-' 4 


42 56 


66970 


21 


33<)3(> 


72333 


27 


27677 


05353 


6 


94647 


53 


16 56 


43 4 


6699 1 


21 


33fM)6 


7?354 


27 


27646 


o536o 


6 


94640 


7 


5f 
55 


16 48 


43 12 


67018 


22 
22 


32983 


72384 


28 


27616 


o5366 


6 
6 


94634 


6 
5 


8 16 4(> 


3 4^ 20 


9.67043 


10.33958 


9.72415 


28 


10. 27585 


10.05373 


9.94627 


56 


16 3ji 


43 28 


67066 


23 


33934 


7244^ 


29 


27555 


o538o 


6 


946ao 


4 


57 


16 24 


43 36 


67090 


23 


32910 


72476 


29 


27524 


o5386 


6 


94614 


3 


58 


16 16 


43 44 


671 1 3 


23 


32887 


72506 


3o 


27494 
27463 


05393 


6 


94607 


a 


59 


j6 8 


43 52 


67137 


24 


32863 


72537 


3o 


o54oo 


6 


94600 


I 


60 
\1 


16 


44 


67161 


24 


3p839 


72567 


3i 


27433 


o54o7 


7 
Diff. 


94593 



M 


Hour p. M 


Hour A.M. 


Cosiiie. 


Diff. 


Secant. 


CotHiigeiit 


Diff. 


Tajigeiit. 


Cosecant. 


Sine. 



\\T 



A 


A 




B 






B 


( 





Seconds of time 


!• 


2* 

6 
8 

a 


3- 

9 
la 

a 


4' 

la 

i5 

'3 


5- 

i5 

i9 
4 


6» 

18 
a3 
5 


7- 

at 

^7 

a 




Prop. 0arts of cols. < 


IC 


3 

4 

I 



c & 



28P 



TABLE XXVII. 

Log. Sines, Tangents, and Secants. 
A A B B 
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G'. 



C 151 



i?io 



M 

o 
1 

2 

3 

5 
6 

7 
8 

_9 

10 

1 1 

12 

i3 
i4 

i5 
i6 

17 
i8 

1? 

20 
21 
22 
23 
24 

25 
26 

27 

28 

!2 

3o 
3i 

32 

33 
34 

35 
36 

37 
38 
39 

4o 
4i 

42 

43 
44 

45 
46 

47 
48 

49 

5o 

5i 

52 

53 
54 

55 
56 

57 
53 



HourA.Bi. 



i6 o 
i5 52 
i5 44 
i5 36 
i5 28 



l5 20 
l5 12 

i5 4 
i4 56 
i4 48 



8 



i4 4o 
i4 32 
i4 24 
i4 i6 
i4 8 



8 



i4 o 
i3 52 
i3 44 
i3 36 
i3 28 



8 



i3 20 
i3 12 
i3 4 
12 56 
12 48 



8 12 4o 

12 32 

12 24 
12 16 
12 8 



8 



12 
II 
II 
II 
II 28 



o 

52 

44 
36 



8 



II 20 
II 12 
II 4 
10 56 
10 48 



8 



10 4o 
10 32 
10 24 
10 16 
10 8 



8 



10 o 
9 52 

9 44 
9 36 
9 28 



8 



9 
9 

t 

8 48 



20 
12 

4 
56 



8 



8 4o 
8 32 
8 24 
8 16 
8 8 
8 o 



IVf {Hour P.M. 



Hour P.M. 



3 44 o 
44 8 
44 16 
44 24 
44 32 



44 4o 
44 48 

44 56 

45 4 
45 12 



3 45 20 
45 28 
45 36 
45 44 
45 52 



46 o 
46 8 
46 16 
46 24 
46 32 



3 46 4o 
46 48 

46 56 

47 4 
47 «a 



3 47 20 
47 28 
47 36 
47 44 
47 52 



48 
48 
48 
48 24 
48 32 



o 

8 

16 



3 48 40 
48 48 

48 56 

49 4 
49 12 



3 49 20 
49 28 
49 36 
4944 
49 52 



5o o 
5o 8 
5o 16 
5o 24 
5o 32 



5o 4o 
5o 48 
5o 56 
5i 4 
5i 



12 



5i 
5i 
5i 
5i 
5i 

52 



20 
28 
36 
44 

52 



Sine. l)iff. 



9.6716c 
67185 
67208 
67232 
67256 



9.67280 
67303 
67327 
67350 
6737 4 

9.67398 
67421 
67445 
67468 
67492 



9.67516 
67539 
67562 
67586 
67609 



9.67633 
67656 
67680 
67703 
677 2 G 



9.67750 
67773 
67796 
6-»82o 
6784 3 

9.67866 
67890 
67913 
67936 
67959 



o 
o 
I 
J 

2 



2 

2 

3 
3 
3 



4 
4 
5 
5 
5 



6 
6 

7 
7 
7 



Cos scant. 



10 



.328J9 
32815 
32792 
32768 
32744 



10.32720 
32697 
32673 
3265o 
32626 



10.32602 
32579 
32555 
32532 
325o8 



9.67982 
68006 
68029 
68o52 
68075 



9.68098 
681 2 1 

68144 
68167 
6819c 



9.6821 
68237 
68260 
68283 
6S3o5 



9.68328 
6835 1 

68374 
68397 
68420 



9.68443 
68466 
68489 
685i2 
68534 
68557 



7 
8 
8 

9 
9 

9 
20 

20 

21 

21 

21 
22 
22 
22 

23 
23 



10.32485 
32461 
32438 

324 1 4 
32391 



10.32367 
32344 

32320 

32297 

32274 



l0.3225o 

32227 
32204 

32180 

32 1 57 



io.32i34 
321 10 

32087 

82064 
8204 1 



10.32018 



10 



10 



10 



1C.3 
3 
3 
3 
3 
3 



994 
971 

948 
925 



902 

879 
856 

833 

810 



787 
763 
74o 
717 
695 



672 

649 
626 

6o3 

58o 



557 
534 
5ii 
488 
466 
4^3 



Hour A.M. Cosinn. Diff. >Sccant. Cotangent Diff. Tangent 



Tangent. 



9.72567 
72598 
72628 
72669 
72689 



9.72720 
72760 
72780 
7281 1 
72841 



9.72872 
72902 
72932 
72963 
72993 



9.78023 

78064 
78084 
78114 
78144 



9.78176 

78206 
78235 
78266 
78296 



9.783-26 
73366 
73386 
73416 
78446 



9.73476 
78607 

73637 
78667 
78697 



9.78627 

78667 
78687 
78717 
73747 



9-73777 
78807 

73837 
78867 
73897 



9.78927 
78967 
78987 
74017 

74047 



9.74077 
74107 
74187 
74i66 
74196 



9.74226^ 
74266 
74286 
743 1 6 
74345 
74375 



Diff. 



o 
I 
I 

2 
2 



3 
3 
4 
4 
5 



Cotangent 



10.27433 
27402 
27872 

27841 
273 1 1 



10.27280 
27260 
27220 
27189 
27169 



5 10.27128 

6 27098 

6 27068 

7 27087 
7 27007 



8 
8 

9 

9 
20 



20 
21 
21 
22 
22 



28 
28 
24 
24 

25 



25 

26 
26 

27 

22 

"28 

28 

29 

!? 

3o 



10.26977 
26946 
26916 
26886 
26856 



10.26826 
26796 
26766 
26786 
26706 



10.26674 
26644 
26614 
26684 
26554 



10.26624 
26493 
26463 
26433 
26408 



10.26878 
26343 
26818 
26288 
26253 



10.26228 
26193 
26163 
26188 
26103 



10.26073 
26043 
26018 
26988 
26953 



10.26928 
26898 
26863 
26834 
26804 



10.26774 
26744 
26714 
25684 
25655 
26626 



Secant. 



10.06407 
o64i3 
06420 
06427 
05433 



Diff. Cosine. 



io.o544o 

o5447 
05454 
06460 
06467 



o 
o 
o 
o 
o 



9.94698 
J 94687 
94680 

94678 
94567 



10.06474 
o548i 
06487 
06494 
o55o 



io.o55o8 
o55i5 
0662 
05528 
o5535 



10.06642 
06649 
05555 
06662 
06669 



10.06676 
o5583 
06690 
06696 
o56o3 



10.06610 
06617 
06624 
o568i 
06688 



10.06645 
o565i 
06668 
06666 
06672 



10.06679 
05686 
06698 
06700 
06707 



10.06714 
06721 
06727 
06784 
06741 



2 
2 

2 
2 

2 



2 
2 
3 
3 
3 



3 
3 
3 
3 
3 



3 
4 
4 
4 
4 



4 
4 
4 
4 
4 



5 
5 
5 
5 
5 



10.06748 
06766 
06762 
06769 
06776 



5 
5 
5 
5 
6 



10.06788 
06790 
o5-'97 
o58o4 
o58ii 
06818 



6 
6 
6 
6 
6 



Cosecant. 



6 
6 

7 
7 
7 



9.94560 
94553 
94546 
94540 
94533 



9.94626 
94619 
94618 
94506 
94499 



9.94492 
94485 

94479 
94472 
94465 



9-94458 
94451 
94445 
94438 
94481 



9.94424 

94417 
V44 10 
94404 
94397 



Diff. 



9.94390 
94888 
94876 
94369 
94362 



9.94355 
94349 
94342 
94335 
94828 



9.94821 

94814 
94807 
94800 
94298 



9.94286 
94270 
94278 
94266 
94269 



9.94262 
94245 
94288 
942)1 
94: 24 



9.94217 
9421c 
94208 
94iq6 
94189 
94182 



M 

60 

'>9 
58 

•^7 
66 

56 

54 
63 

52 

5i 
5o 

it 

4i 
46 



45 
44 
43 
42 
4l 
4o 

37 
36 

35 

34 
33 
82 

iL 

3o 



27 
26 

25 

24 

23 
22 
2! 

20 

w 

»7 

!? 

i5 
\4 
i3 
12 
11 



10 



7 
6 



Sine. M 



5 

4 
3 
2 
I 
o 



18^ 



A 


A 




B 






6 




C 


Seconds of time 


3 

4 

I 


2- 

6 
8 

a 


3- 

9 
II 

3 


4- 

12 
i5 
3 


5' 

i5 

'9 
4 


6» 

17 
a3 

5 


7* 

20 
26 
6 




Prop, ports of cob. * 


[? 



61* 
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TABLE XXVII. 

Log. Sines, Tangents, and Secants. 
A A B B 



C 15 



M 


Hour A.M 


Hour P.M. 
3 52 


o 


880 


1 


7 53 


5j 8 


7 


7 44 


52 16 


3 


7 36 


52 24 


4 


7 28 


5a 3j 


5 


8 7 20 


3 52 40 


6 


7 12 


52 48 


7 


7 4 


52 56 


8 


6 56 


53 4 


9 


6 48 


53 12 


lO 


8 6 4o 


3 53 20 


1 1 


6 32 


53 28 


12 


6 24 


53 36 


i3 


6 16 


53 44 


i4 


6 8 


53 52 


i5 


8 6 n 


3 54 


i6 


5 52 


54 8' 


17 


5 44 


54 16 


i8 


5 36 


54 24 


'9 


5 28 


54 32 


30 


8 5 20 


3 54 4c> 


31 


5 12 


54 48 


12 


5 4 


54 56 


23 


4 56 


55 4 


24 


4 48 


55 12 


25 


8 4 4o 


3 55 20 


26 


4 32 


55 28 


27 


4 24 


55 36 


38 


4 16 


55 44 


39 


4 8 


55 52 


3o 


8 4 


3 56 


3i 


3 52 


56 8 


33 


3 44 


56 16 


33 


3 36 


56 24 


34 


3 28 


56 3i 


35 


8 3 20 


3 56 4o 


36 


3 12 


56 48 


37 


3 4 


56 56 


38 


2 56 


57 4 


39 


a 48 


57 12 


4o 


8 2 40 


3 57 ao 


4i 


2 32 


57 28 


42 


2 24 


57 36 


43 


2 16 


57 44 


4i 


2 8 


57 52 


45 


820 


3 58 


46 


I 52 


58 8 


47 


I 44 


58 16 


48 


I 36 


58 24 


49 


I 28 


58 32 


5o 


8 1 20 


3 58 40 


5i 


1 12 


58 48 


5^ 


1 4 


58 56 


53 


56 


59 4 


54 


48 


59 12 


55 


8 4() 


3 59 20 


56 


0. 32 


59 38 


57 


24 


59 36 


58 


16 


59 44 


59 


8 


59 52 


60 


c» 


4 


\\ 


Hour P.M. 


Hour A.M. 



Sine. 

9.68557 
6858o 
686o3 
686?5 
68648 



Diff 



9.68671 
68694 
68716 
68739 
6876 ; 

9.68784 
68807 
68839 
6885> 
68875 



9.68897 
689 X) 
689^3 
68965 
68987 



9.69^)10 
69039 
69055 
69077 
69100 



9.69123 

69144 
69167 
69189 
69212 

9.69234 
69256 

69279 
69301 

69323 



9.69345 
69368 
69390 
69412 
69434 

9.69456 

69I79 
69501 

69523 

69545 



9.69567 
69589 
6961 1 
69633 
69655 



9.69677 
69699 
69721 
69743 
69765 



9.69787 
69809 
69831 
69853 
69875 
69897 



Cosine 



o 
o 
I 
I 
I 



3 
3 
3 

3 
3 



4 
4 
4 
5 
5 



6 
6 
6 

7 

7 



7 
8 

8 

9 
9 



5 
5 
6 
6 
6 

7 
7 
7 
8 
8 

9 

9 

9 
20 

20 



20 

31 
31 
22 
23 
33 



Cosecaut. 



io.3i443 
3i4^o 
3 1 397 
3 1 375 
3i35^ 

io.3i329 
3i3o6 
3 1384 
3 1 36 1 
3 1 338 



io.3i2i6 
3i 193 
3i 171 
3ii48 
3i 125 

10. 3i io3 
3 1 080 
3io58 
3io35 
3ioi3 



10.30990 
30968 
30945 
30933 
30900 



10.30878 
3()856 
3o833 
3o8ii 
30788 



10.30766 

30744 
30721 

30699 
30677 



io.3()655 
3o632 
3o6io 
3o583 
3o566 



io.3o544 
3o52i 

3o499 
3o477 
3o455 

io.3o433 
3o4i I 
3(>389 
3(>367 
3o345 



io.3o323 
3o3o I 
30279 
3o257 
3o235 



io.3o2i3 
30191 
30169 
3oi47 
3oi25 
3oio3 



Diff.' Secaiil. 



Tangent. 



9.74375 
744o5 
74^35 
7446^ 
74494 



9.743^4 
74554 
745^3 
746 1 3 
7^643 



9.74673 
74702 
74732 
7476? 
7479" 



9.74821 
7485. 
74880 
74910 
74939 



9.74969 
74998 

75028 
75o58 
75087 



9.75117 
75 1 46 
75 1 76 
753o5 
75235 



9.75364 
75294 
75323 
75353 
75382 



9.7541 1 
75441 
75470 
75500 
75539 



9.75558 
75588 
75617 

75647 
75676 



9.75705 
75735 
75764 
75793 
75822 



9.75852 
7588 1 
75910 
75939 
759^)9 



9.7599b 

760^7 
76056 
76086 
761 15 
76144 



Colangeiii 



Diff 

o 
o 
I 
I 
3 

3 
3 
3 
4 

4 



Cotangent 



20 
20 
21 
21 
22 



2 J 

23 
23 

24 
24 



25 
25 

26 
36 

27 



27 
28 

28 

39 

29 

i? 

Diff 



10.25625 
25595 
25565 
25535 
255c)6 



10.25476 
25446 

25417 
25387 
25357 



10.25327 
25298 
25268 
25238 
25209 



10.25179 
25i49 
25 1 20 
25090 
25o6i 

io.25o3i 
25ooa 
24972 
24942 
24913 



10.2488J 

• 24854 

24824 

24795 

24765 



10.24736 

24706 

24677 

24647 
24618 



10.24689 
24559 
2453o 
245ocj 

24471 



10.24442 
244 1 2 
24383 
24353 
24324 



10.24295 

24265 

24236 
24207 
24178 



io.24i48 
24 11 9 
24090 
24(>6i 
240 3 1 



10.2400:^ 
23973 
23944 
23914 
23885 
23856 



Tangent. 



Secant. 



io.o58i8 
o5835 
o5832 
05839 
o58 46 

io.o5f'I3 
o586o 
05867 

05874 
o588i 



Diff 



o 
o 
o 
o 
o 



10.05888 
05895 
05903 
05910 
05917 



io.o59>4 
05931 
05938 

. 05945 
05953 



10.05959 
05966 
05973 
05980 
05988 



10.05995 
0600? 
06009 
06016 
o6<:)33 



io.o6o3o 
o6o37 
06045 
o6o52 
06059 



10.06066 
06073 
06080 
06088 
06095 



10.06102 
06109 
061 16 
06134 
out 3 1 



10.061 38 
06145 
o6i53 
o6i6t 
06167 



10.06174 
06181 
06189 
06196 
06203 



10.0G21 I 
06218 

0^)225 

o6>3:^ 
o624(» 
06247 



Cosecant. 



I 

I 
I 
2 

2 

2 
3 
2 
3 

3 



a 
3 
3 
3 
3 



3 
3 

3 
3 
3 



4 
4 
4 
4 
4 



4 
4 
4 
5 
5_ 

5 
5 
5 
5 
5^ 

T 
5 
6 
6 
6 



6 
6 
6 
6 
6 

7 
7 
7 
7 
7 
7 



Cosine. 

9.94183 

94175 
94168 
94161 
9<i54 



9.94147 
94140 

94i33 

94126 

94119 



9.941 19 

94io5 
94098 
94090 
94«'83 

9.94076 
94069 
9406 > 
9.4055 
940^8 

9.94041 

94o34 
94037 
94020 
94012 

9.9400? 
93998 
93991 
93984 
93977 



Diff 



9.93970 
93963 
93955 
93948 
939^ 1 

9.93934 
93927 
93920 
9391? 
93905 

9.93898 
93891 

93884 
93876 
93869 

9.9386? 
93855 

93847 
9384o 
93833 

9.93826 
93819 
93811 
93804 
9379 7 

9.93789 
93782 
9377^ 
937«f 
9376c 
9375: 

Siu<*. 



119° 



B 



B 



Seconds of time 


1* 

3 

4 

I 


2* 

6 

7 
2 


3* 

8 
II 
3 


4- 

11 
i5 
4 


5- 

i4 
18 

4 


6- 

»7 

22 
5 


7- 

30 
26 

6 


Prop, porta of cols. < B 

(c 









TABLE XXVII. 
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Log. Sines, Tangents, and Secants. 


' 


G', 


» 


A 




A 


fi 


B 


C 


C 149° 


Hour A.M. 


Hour P.M. 


Sine. 


DiflT. 


Cosecant. 


Tangent. 


Dtfi*. 


Cotangent 


Secant. DifT. 


Cosine. 


M 

60 


800 


4 


9.69897 





io.3oio3 


9.76144 





10.23856 


10.06247 


9.93753 


7 59 53 


8 


69919 





3oo8i 


76173 





23827 


0C354 


93746 


59 


5944 


16 


69941 


I 


3oo59 


76202 


1 


23798 
23769 


06262 
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07674 




92826 


66 
56 


7 35 20 


4 24 4o 


9.73708 


10.26292 


9.81390 


10.18610 


10.07682 


9.92818 


6 


35 12 


24 48 


73727 


a 


26273 


81418 


3 


i8582 


07690 




•--^310. 


54 


7 


35 4 


24 56 


73747 


2 


26253 


8i445 


3 


18555 


07698 




92802 


68 


8 


34 56 


25 4 


73766 


3 


26234 


81473 


4 


18527 


07707 




92298 


52 


_9 

10 


34 48 


25 12 


73785 


3 


26215 


8i5oo 


4 
5 


i85oo 


07715 


1 
I 


92285 


5i 

60 


7 34 4o 


4 25 20 


9.73805 


3 


10.26195 


9.81528 


10.18472 


10.07723 


9.92277 


II 


34 32 


25 28 


73824 


3 


26176 


8 1 556 


5 


18444 


07781 


2 


92269 


49 


12 


34 24 


25 36 


73843 


4 


26157 


8 1 583 


5 


18417 


07740 


2 


92260 


48 


i3 


34 16 


25 44 


73863 


4 


26137 


8i6n 


6 


18389 


07748 


2 


92252 


47 


i4 
i5 


34 8 


25 52 


73882 


4 
5 


26118 


8 1 638 


6 

7 


i8362 


07766 


2 

2 


92244 


46 
45 


7 34 


4 26 


9.73901 


10.26099 


9.81666 


10.18334 


10.07765 


9.92235 


i6 


33 52 


26 8 


73921 


5 


26079 


81693 


7 


i83o7 


07773 


2 


92227 


44 


17 


33 44 


26 16 


73940 


5 


26060 


81721 


8 


18279 


07781 


2 


92219 


4'^ 


i8 


33 36 


26 24 


7395Q 
73978 


6 


26041 


81748 


8 


18252 


07789 


3 


922 1 1 


42 


I? 

20 


33 28 


26 32 


6 


26022 


81776 


9 


18224 


07798 


3 
3 


92202 


4i 

4o 


7 33 20 


4 26 4o 


9.73997 


6 


10.26003 


9.81803 


9 


10.18197 


10.07806 


9.92194 


21 


33 12 


26 48 


74017 


7 


25983 


8i83i 


10 


18169 


07814 


3 


92186 


39 


22 


33 4 


26 56 


74o36 


7 


25964 


8i858 


10 


18142 


07823 


3 


92177 


38 


23 


32 56 


27 4 


74o55 


•7 


25945 


81886 


II 


18114 


07831 


3 


92169 


37 


24 
25 


32 48 


27 12 


74074 


8 
8 


25926 


81913 


11 


18087 


07839 


3 
3 


92161 


36 
85 


7 32 4o 


4 27 20 


9.74093 


10.25907 
25887 


9.81941 


II 


10.18059 


10.07848 


9.92162 


26 


32 32 


27 28 


741 13 


8 


81968 


12 


i8o32 


07856 


4 


92144 


34 


27 


32 24 


27 36 


74 1 32 


9 


25868 


81996 


12 


i8oo4 


07864 


4 


92186 


83 


28 


32 16 


2744 


74i5i 


9 


25849 


82023 


i3 


17977 


07873 


4 


92127 


82 


29 

3o 


32 8 


27 52 


74170 


9 
10 


2583o 


82o5i 


i3 


17949 


07881 


4 
4 


92119 


81 
80 


7 32 


4 28 


9.74180 
74208 


10.25811 


9.82078 


i4 


10.17922 


10.07889 


9.92111 


3i 


3i 52 


28 8 


10 


25792 


82106 


i4 


17094 


07898 


4 


92102 


29 


32 


3i 44 


28 16 


74227 


10 


25773 


82133 


i5 


17867 


07906 


4 


92094 


28 


33 


3i 36 


28 24 


74246 


10 


25754 


82161 


i5 


17839 


07914 


5 


92086 


27 


34 
35 


3i 28 


28 32 


74265 


lY 


25735 


82188 


16 
16 


178 1 2 


07923 


5 
~5~ 


92077 


26 
26 


7 3i 20 


4 28 4o 


9.74284 


II 


10.25716 


9.82215 


10.17785 


10.07931 


9.92069 


36 


3i 12 


28 48 


743o3 


II 


25697 


82243 


16 


17757 


07940 


5 


92060 


24 


37 


3i 4 


28 56 


74322 


12 


25678 


82270 


17 


17730 


07948 


5 


92062 


28 


38 


3o 56 


29 4 


74341 


12 


25659 


82298 


17 


17702 


07966 


5 


92044 


22 


39 
4o 


3o 48 


39 12 


74360 


12 

i3 


2564o 


82325 


18 
18 


17675 


07965 


5 
6 


92086 


21 
20 


7 3o 4o 


4 29 20 


9.74379 
74398 


10.25621 


9.82352 


10.17648 


10.07973 


9.92027 


4i 


3o 32 


29 28 


i3 


25602 


82380 


19 


17620 


07982 


6 


92018 


19 


42 


3o 24 


29 36 


74417 


i3 


25583 


82407 


19 


17593 


07990 


6 


92010 


lb 


4S 


3o 16 


29 44 


74436 


i4 


25564 


82435 


20 


17565 


07998 


6 


92002 


17 


44 
45 


3o 8 


29 52 


74455 


i4 
i4 


25545 


82462 


20 


17538 


08007 


6 
6 


91998 


lO 

16 


7 3o 


4 3o 


9.74474 


10.25526 


9.82489 


21 


10.17511 


io.o8oi5 


9.91986 


46 


29 52 


3o 8 


74493 


i5 


25507 


82517 


21 


17483 


08024 


6 


91976 


i4 


47 


29 44 


3o 16 


745 1 2 


i5 


25488 


82544 


22 


17456 


o8o32 


7 


91968 


i3 


48 


29 36 


3o 24 


74531 


i5 


25469 


82571 


22 


17429 


o8o4i 


7 


91969 


12 


49 
5o 


29 28 


3o 32 


74549 


16 
16 


25451 


82599 


22 


1 740 1 


08049 


7 
7 


91961 


II 
10 


7 29 20 


4 3o 4o 


9-74568 


10.25432 


9.82626 


23 


10.17374 


io.o8o58 


9.91942 


5i 


29 12 


So 48 


74587 


16 


254i3 


82653 


23 


17347 


08066 


7 


91984 


p 


52 


29 4 


3o 56 


74606 


17 


25394 


82681 


24 


17319 


08075 


7 


91926 


8 


53 


28 56 


3i 4 


74625 


17 


25375 


82708 


24 


17292 
17265 


o8o83 


7 


91917 


7 


54 
55 


28 48 


3l i2 


74644 


17 
17 


25356 


82735 


25 
25 


08092 


8 
8 


91908 


6 

"5 


7 28 4o 


4 3i 20 


9.74662 


10. 25338 


9.82762 


10.17238 


10.08100 


9.91900 
91891 


56 


28 32 


3i 28 


74681 


18 


253i9 


82790 


26 


17210 


08109 


8 


4 


•')7 


28 34 


3i 36 


74700 


18 


253oo 


82817 


26 


17183 


081 17 


8 


91888 


3 


58 


28 16 


3i 44 


74719 


18 


25281 


82844 


27 


I7i56 


08126 


8 


91874 


2 


^9 


28 8 3i 52| 


74737 


19 


25263 


82871 


27 


17129 


08 1 34 


8 


91866 


I 


60 
M 


28 


32 


74756 


19 


25244 


82899 


27 


17101 


08143 


8 
Diff. 


91867 



M 


Hour P.M. 


Hour A.M. 


Cosine. 


Diff. Secant. 


Cotangent 


Diff. 


Tangent. 


Cosecant. 


Sine. 



123° 



A 


A 




B 






B 




C 


Seconds of time 


2 

3 
I 


2- 

5 

7 

2 


3- 

7 
10 

3 


4- 

10 
i4 
4 


5- 

12 

17 
5 


6- 

i4 
21 
6 


7* 

17 
24 
7 




• 
Prop, parts of cols. * 





56° 



1 A 





TABLE XXVII. 




[Page S19 


Log. Sines, Tangents, and Secants. 
4° A A B B 


C C 145** 


[ lIoiirA.M. 


Hour P.M. 


Sine. 


Diff. 



I 

I 
I 


Cosecant. 


Tangent. 


Diff. 




I 
I 
2 

2 
3 
3 
4 
4 

5 
5 
5 
6 
6 

7 

7 
8 

8 
9 

9 

9 
10 

10 

II 


Cotangent 


Secant. 


Diff. 


Cosine. 


M 

60 

57 
56 

55 

54 
53 

52 

5i 
5o 

47 
46 

45 
44 
43 
42 
4i 

40 

37 
36 

35 

34 
33 

32 

3i 
3o 

27 
26 

25 

24 

23 
22 
21 

20 

\t 

*7 
16 

i5 
x4 
i3 
12 
II 

10 

t 

1 
6 

5 

4 
3 
2 
I 


£ 


D 7 28 o 

I 27 52 

i 27 44 
3 27 36 
i 27 28 


4 32 
32 8 
32 16 
32 24 

32 32 


9-74756 
74775 
74794 

74812 
7483 1 


10.25244 

25225 

25206 
25i88 
25169 


9.82899 
82926 
82953 
82980 
83oo8 


10.17101 

17074 

17047 
17020 

16992 


10.08143 
o8i5i 
08160 
08168 
08177 








9.91857 

91849 
91840 

91832 

91823 


5 7 27 20 
5 27 12 
7 27 4 
3 26 56 
? 26 48 


4 32 40 
32 48 

32 56 

33 4 
33 12 


9.74850 
74868 
74887 
74906 
74924 


2 

2 
2 
2 
3 

3 
3 
4 
4 
4 


io.25i5o 

25l32 

25ii3 
25094 
25076 


9.83o35 
83o62 
83089 
83ii7 
83 1 44 


10.16965 
16938 
16911 
16883 
16856 


10.08185 

08194 
08202 
08211 
08219 


9.91815 
91806 
91708 
91789 
91781 


3 7 26 4o 

1 26 32 

2 26 24 

3 26 16 
i 26 8 


4 33 20 
33 28 
33 36 
33 44 
33 52 


9.74943 

74961 
74980 

74999 
75017 


io.25o57 
25o39 

25020 

25ooi 
24983 


9.83171 
83198 
83225 
83252 
83280 


10.16829 
16802 
16775 
16748 
16720 


10.08228 
08237 
08245 
08254 
08262 


2 

2 

» 

2 

2 


9.91772 
91763 
91755 
91746 
91738 


5 7 26 
5 25 52 
7 25 44 
3 25 36 

^ 25 28 


4 34 
34 8 
34 16 
34 24 
34 32 


9.75o36 
75o54 
75073 
75091 
75iio 


5 
5 
5 
6 
6 

6 
6 

7 
7 
7 
8 
8 
8 

9 

_9 

9 

9 
10 

10 

10 

11 
II 
II 
12 
12 


to. 24964 

24946 
24927 


9.83307 
83334 
83361 
83388 
834 1 5 


10.16693 

16639 
16612 
16585 


10.08271 
08280 
08288 
08297 
o83o5 


2 
2 
2 
3 
3 


9.91729 
91720 
91712 
91703 
91695 


3 7 25 20 
[ 25 r2 

2 25 4 

3 24 56 
i 24 48 


4 34 4o 
34 48 

34 56 

35 4 
35 12 


9.75128 

75i47 
75i65 

75 1 84 
75202 


10.24872 
24853 
24835 
24816 

24798 


9.83442 
83470 

83497 
83524 
83551 


io.i6558 
i653o 
i65o3 
16476 
16449 


io.o83i4 
o8323 
o833i 
o834o 
08349 


3 
3 
3 
3 
3 


9.91686 
91677 

9.669 

91660 
9i65i 


) 7 24 4o 
5 24 32 
7 24 24 
3 24 16 
} 24 8 


4 35 20 
35 28 
35 36 

3544 
35 52 


9.75221 
75239 
75258 
75276 
75294 


10.24779 
24761 

24742 
24724 
24706 


9.83578 
836o5 
83632 
83659 
83686 


II 
12 
12 
i3 
i3 


10.16422 
16395 
i6368 
i634i 
i63i4 


10.08357 
08366 
08375 
08383 
08392 


4 
4 
4 
4 
4 


9.91643 

91634 
91625 

91617 
91608 


) 7 24 

[ 23 52 

I 23 44 
J 23 36 
i 23 28 


4 36 
36 8 
36 16 
36 24 
36 32 


9.753i3 
75331 
75350 
75368 
75386 


10.24687 
34669 
2465o 
24632 
24614 


9.83713 
83740 
83768 
83795 
83822 


i4 
14 
i4 
i5 
i5 

16 
16 

17 

17 
18 

18 
18 

»9 

19 
ao 

20 
21 
21 

22 
22 


10.16287 
16260 
16232 
16205 
16178 


10.08401 
08409 
o84i8 

08427' 
08435 


4 
4 
5 
5 
5 


9.91599 
9i5oi 
91582 

9'^73 
91 565 


) 7 23 20 
) 23 12 

7 23 4 

) 22 56 
) 22 48 


4 36 4o 
36 48 

36 56 

37 4 
37 12 


9.75405 
75423 
75441 
75450 
75478 


10.24595 

24577 
24559 

2454 f 
24522 


9.83849 
83876 
83903 
83930 
83957 


io.i6i5i 
161 24 
16097 
16070 
16043 


10.08444 
08453 
08462 
08470 

08479 


5 
5 
5 
5 
6 


9.91556 

91547 
91 538 
9i53o 
91521 


) 7 22 4o 

[ 22 32 
t 22 24 
t 22 16 
{ 22 8 


4 37 20 
37 28 
37 36 

37 44 
37 52 


9.75496 

755i4 
75533 
75551 
75569 


12 
i3 
i3 
i3 
i3 


10.24504 
24486 
24467 
24449 
2443 1 


9.83984 
8401 1 
84o38 
84o65 
84092 


10.16016 
15989 
15962 
15935 
15908 


10.08488 
08496 
o85o5 

o85i4 
08523 


6 
6 
6 
6 
6 

7 
7 
7 
7 
7 


9.91512 
9i5o4 

914^6 
9^477 


) 7 22 
) 21 52 

7 21 44 
\ 21 36 

) 21 28 


4 38 
38 8 
38 16 
38 24 
38 32 


9.75587 
756o5 
75624 
75642 
75660 


i4 
i4 
i4 
i5 
i5 

i5 
16 
16 
16 

17 

17 
17 
17 
18 
18 
18 

Diff. 


io.244i3 
24395 
24376 
24358 
24340 


9.841 19 
84i46 

84173 
84200 
84227 


io.i588i 

15854 
1 5827 
i58oo 
15773 


io.o853i 
o854o 
08549 
08558 
08567 


9.91469 
91460 
91451 
91442 
91433 


) 7 21 20 

21 12 

t 21 4 

\ 20 56 
( 20 48 


4 38 4o 
38 48 

38 56 

39 4 
39 12 


9.75678 
75696 
75714 
75733 
75751 


10.24322 
243o4 
24286 
24267 
24249 


9.84254 
84280 
84307 

84334 
8436i 


23 
23 

a3 

24 
24 

25 
25 

26 

26 

27 
27 


10.15746 
15720 

15639 


10.08575 
08584 
08593 
08602 
0861 1 


7 

7 
8 

8 

8 


9.91425 
91416 
91407 


i 7 20 4o 
) 20 32 
1 20 24 
\ 20 16 
? 20 8 
) 20 


4 39 20 
39 28 
39 36 
3944 

39 52 

40 


9.75769 

75787 
758o5 
75823 
75841 
75859 


10.24231 
24213 
24195 

24177 
24159 

24141 


9.84388 
844i5 
84442 
84460 

84490 
84523 


io.i56i2 
1 5585 
15558 
1 553 1 
i55o4 
1 5477 


10.08619 
08628 
08637 
o8646 
08655 
08664 


8 
8 
8 
8 

9 
9 


9.91881 
91372 
9i363 
9x354 
9x345 
9i336 


; Hour p.M.jHour A.M. 


Cosine. 


Secant. 


Cotangent 


Diff. 


Tangent 


Cosecant 


Diff. 


Sine. 



A A 




B 




B 


C 


Seconds of time 


1- 

2 
3 
I 


2- 

5 

7 

2 


3- 

7 
10 
3 


4- 

9 

i4 
4 


5- 

II 

17 
5 


6- 

i4 
20 

7 


7- 

16 

24 
8 


Prop, parts of cols. < B 

(c 



C 55' 



^***1 TABLE XXVII. 

^'' Log. Sines, Tangents, and Secants. 

35*^ A A B B C C 1- 


M 

o 

I 
a 
3 
4 
5 
6 

7 
8 

9 

lO 

II 
la 
i3 
i4 

i5 
i6 

17 
i8 

19 
ao 
ai 
aa 
a3 
24 

25 

26 
27 
28 
29 

3o 
3i 

32 

33 
34 

35 
36 

37 
38 
39 

4o 

4i 
42 
43 
44 

45 
46 

47 
48 

49 

5o 
5i 

52 

53 
54 

55 
56 

57 
58 

60 


Hour A.M. 


Hoar p. M. 


Sine. 


Diff. 


Cosecant 


Tangent 


Diff. Cotangent 


Secant 


Diff. 


Cosine. 


7 ao 
19 52 

1944 
19 36 
19 28 


4 4o 
4o 8 
4o 16 
4o 24 

40 32 


9.75859 

75877 
75895 

75913 
75931 





I 
I 
I 

I 
a 
a 
a 
3 


io.24i4i 
24123 
24io5 
24087 
24069 


9.84523 
8455o 
84576 
846o3 
8463o 





I 
1 
2 

2 
3 
3 
4 
4 


10. I 5477 
i545o 

15424 
15397 
15370 


10.08664 
08672 
08681 
08690 
08699 








9.91336 
91328 
91319 
9i3io 
9i3oi 


7 19 20 
19 12 

18 56 
18 48 


4 4o 4o 
40 48 
40 56 
4i 4 
4i 12 


9.75949 

75967 
75985 

76003 
76021 


io.24o5i 
24o33 
2401 5 
23997 
23979 


9-84657 
84684 

8471 1 
84738 

84764 


10.15343 
i53i6 
15289 
15262 
15236 


10.08708 
08717 
08726 
08734 
08743 


2 
2 
2 
2 
2 


9.91292 
91283 
91274 
91266 
91257 


7 18 40 
18 32 
18 24 
18 16 
18 8 


4 4i 30 
4i 28 
4i 36 
4i 44 
4i 52 


9.76039 
76057 
76075 
76093 
76111 


3 
3 
4 
4 
4 


10.23961 
23943 
23925 
23907 
23889 


9.84791 
848x8 
84845 
84872 
84899 


4 
5 
5 
6 
6 

7 

7 
8 

8 

8 

9 

9 
10 

10 

II 

11 
12 
12 
12 
i3 

i3 
i4 
i4 
i5 
i5 


10.15209 
i5i82 
i5i55 
i5i28 
i5ioi 


10.08752 
08761 
08770 
08770 
08788 


9.91348 
91239 
91230 
91221 
91212 


7 18 
17 52 
1744 
17 36 
17 28 


4 4a 
4a 8 
4a 16 
4a a4 
4a 32 


9.76ia9 
76140 
76164 
76182 
76200 


4 
5 
5 
5 
6 


10.23871 

23854 
23836 
238i8 
238oo 


9.84925 
84952 

84979 
85oo6 

85o33 


10. I 5075 
i5o48 

l502I 

14994 


10.08797 
08806 
o88i5 
08824 
08833 


2 
2 
3 
3 
3 


9.91203 
911 04 
91185 
911 76 
91 167 


7 17 20 
17 la 
17 4 
16 56 
16 48 


4 4a 4o 
4a 48 
4a 56 
43 4 
43 12 


9.76218 
76236 
76253 
76271 
76289 


6 
6 
6 

7 
7 

7 
8 

8 

8 

9 

9 
9 

9 

10 

10 


10.23782 

23764 

a3747 
23729 

2371 1 


9.85o5o 
85o86 
85ii3 
85i4o 
85i66 


10.14941 

14914 
14887 
i486o 
14834 


io.o884a 
o885i 
08859 
08868 
08877 


3 
3 
3 
3 
4 

4 
4 
4 
4 
4 


9. 91x58 
91 149 
91141 
91x32 
91123 


7 16 4o 
16 32 
16 24 
16 16 
16 8 


4 43 20 
43 28 
43 36 

4344 
43 52 


9.76307 
76324 
76342 
76360 
76378 


10.23693 
23676 
23658 
23640 

23622 


9.85193 

85220 

85247 
85273 
853oo 


10.14807 

14780 
14753 

14737 
14700 


10.08886 
08895 
08904 
08913 
08^22 


9.91114 
91105 
91096 
91087 
91078 


7 16 
i5 52 
i5 44 
i5 36 
i5 28 


444 
44 8 
44 x6 
44 24 
44 3a 


9.76395 
764i3 
76431 
76448 
76466 


io.236o5 
23587 
23569 
23552 
23534 


9.85327 

85354 
8538o 

85407 
85434 


10.14673 
14646 
i46ao 
14593 
14566 


10.08931 
08940 
08949 
08958 
08967 


5 
5 
5 
5 
5 


9.91069 
91060 
9io5i 
91042 
91033 


7 i5 20 
i5 12 
i5 4 
i4 56 
i4 48 


4 44'4o 
44 48 

44 56 

45 4 
45 12 


9.76484 
76501 
76519 
76537 
76554 


10 
II 
II 
II 
12 


io.235i6 
23499 
23481 
23463 
23446 


9.85460 
85487 
855i4 
85540 

85567 


16 
16 
16 

17 
17 


10.14540 
i45i3 
14486 
i446o 
14433 


10.08977 
08986 
08995 
09004 
09013 


5 
5 
6 
6 
6 


9.91023 

91014 
9x005 


7 i4 4o 
i4 32 
i4 24 
i4 16 
i4 8 


445 20 
45 28 
45 36 

4544 
45 52 


9.76572 
76590 
76607 
76625 
76642 


la 
12 
12 
i3 
i3 


10.23428 
23410 
23393 
23375 
23358 


9.85594 
85620 

85647 
85674 
85700 


18 
18 

19 

19 
20 

20 
20 
ai 
ai- 
aa 

22 

23 
23 
24 

a4 


io.i44o6 
i438o 
14353 
14326 
i43oo 


10.09022 
09031 
09040 
09040 
09050 


6 
6 
6 
6 

7 


9.90978 
90969 
90960 
90951 
90942 


7 i4 
i3 52 

i3 44 
i3 36 
i3 28 


4 46 
46 8 
46 16 
46 24 
46 32 


9.76660 

76677 
76695 
76712 
76730 


i3 
i4 
i4 
i4 
i4 

i5 
i5 
i5 
16 
16 


10.23340 
23323 
233o5 
23288 
23270 


9.85727 

85754 
85780 
85807 
85834 


10.14273 
i4a46 
i4aao 

14193 
x4i66 


10.09067 
09076 
09085 
09094 
09104 


7 
7 
7 
7 
7 
8 
8 
8 
8 
8 

8 
8 

9 
9 
9 
9 


9.90933 
90934 
909^ 

9^ 


7 i3 20 
i3 12 
i3 4 
12 56 
12 48 


4 46 40 
46 48 

46 56 

47 4 
47 " 


9.76747 
76765 
76782 
76800 
76817 


10.23253 
23235 
23218 

23200 

23 1 83 


9.85860 

85887 
859i3 
85940 
85967 


io.i4i4o 
i4ii3 
14087 
14060 
i4o33 


10.09113 
09122 
09131 
09140 
09149 


9.90887 
90878 

"^ 
9086c 

9085 1 


7 12 4o 
12 32 
la 24 
12 16 
12 8 
12 


4 47 ao 
47 a8 
47 36 
47 44 

47 5a 

48 


9.76835 
76852 
76870 
76887 
76904 
76922 


16 

17 

17 

17 

17 
18 


io.23i65 
a3i48 
23i3o 
a3ii3 
a3o96 
23078 


9.85993 
86020 
86o46 
86073 
86100 
86126 


a4 

25 

a5 
a6 
a6 

37 


10.14007 
13980 

13954 
13937 
13900 
i3874 


10.09158 
09168 

09177 
09186 

09195 

09204 


9.90842 
9o83: 
9082: 
9081^ 
9080; 
9079( 


M 


Hoarp.M. 


HourA.Bi. 


Cosing. 


Diff.| Secant 


Cotangent 


Diff. 


Tangent 


Cosecant. 


Diff. 


Sine. 



I25« 



A 


A 




B 






B 


C 


Secondci of time ••.... 


1- 


2* 

4 

7 

2 


3- 

7 
10 

3 


4- 

9 
i3 

5 


5- 

II 

17 
6 


6* 

i3 
ao 

7 


7- 

16 

23 

8 




Prop, parts of (lis. < 


{■ 


a 
3 
I 





TABLE XXVIL 




[Pae«9SU 


^'' Log. Sines, Tangents, and Secants. 
36° A A B B 


Gf. 
C C 143° 


M 



I 

2 

3 
4 

5 
6 

7 
8 

_9 

lO 

II 

12 

i3 

i4 

i5 
i6 

17 
i8 

£9 

20 
21 
22 
23 

24 

25 
26 
27 
28 
29 

3o 
3i 

32 

33 
34 

35 
36 

37 
38 

39 

4o 
4i 
42 
43 
44 

45 
46 

47 
48 

49 
5o 
5i 

52 

53 
54 

55 
56 

57 
58 

60 
M 


HourA.M. 


Hour P.M. 


Sine. 


Diff. 




I 
I 
I 


Cosecant. 


Tangent. 


Diff. 


Cotangent 


Secant. 


Diff. 


Cosine. 


M 

60 

57 
56 

55 

54 
53 

52 

5i 
5o 

$ 

4i 
46 

45 
44 
43 
42 
4i 
40 

37 
36 

35 

34 
33 

32 

3i 
3o 

27 
26 

25 

24 

23 
22 
21 

20 

\t 

17 
16 

i5 
i4 
i3 
12 
II 

10 

1 

7 
6 

5 

4 
3 

2 

i 


7 12 

II 52 

II 44 
II 36 
II 28 


4 48 
48 8 
48 16 
48 24 
48 32 


9.76922 

& 
76957 

76974 
76991 


10.23078 
23o6i 
23o43 
23026 
23009 


9.86126 
86i53 

• 86179 
86206 
86232 





I 
I 
a 


10.13874 

13847 
1 382 1 

13794 
13768 


10.09204 
09213 
09223 
09232 
09241 








9.90706 
90787 
90777 
90768 
90759 


7 II 20 
II 12 

II 4 
10 56 
10 48 


4 48 4o 
48 48 

48 56 

49 4 
49 12 


9.77009 
77026 
77043 
77061 
77078 


I 

2 
2 

a 
3 


10.22991 
22974 
22957 
22939 
22922 


9.86259 
86285 
863i2 
86338 
86365 


a 
3 
3 
4 
4 

4 
5 
5 
6 
6 

7 

7 

7 
8 

8 

9 

9 

10 

10 
11 

II 
II 
12 
12 
i3 

i3 
i4 
14 
i5 
i5 

i5 
16 
16 

17 
17 
18 
18 
18 

'9 
»9 


io.i374i 
i37i5 
1 3688 
13662 
1 3635 


10.09250 
09259 
09260 
09278 
09287 


9.90750 

90741 
90731 
90722 
90713 


7 10 4o 

10 32 
10-24 
10 16 
10 8 


4 49 20 
49 28 
49 36 
4944 
49 52 


9.77095 
771 12 
77i3o 

77147 
77164 


3 
3 
3 
4 
4 


10.22905 
32888 
22870 
22853 
22836 


9.86392 

864i8 

86445 

86471 
86498 


io.i36o8 
i3582 
13555 
13529 
i35o2 


10.09296 
09306 
09315 
09324 
09333 


2 

2 
2 
2 

a 

2 
2 
3 
3 
3 


9.90704 

90676 
90667 


7 10 
9 52 

944 
9 36 
9 28 


4 5o 
5o 8 
5o 16 
5o 24 
5o 32 


9.77181 

77199 
77216 

77233 

77250 


4 
5 
5 
5 
5 

6 
6 
6 

7 

7 


10.22819 
22801 
22784 
22767 
22750 


9-86524 
86551 
86577 
866o3 
8663o 


10.13476 

13449 
i3423 
13397 
13370 


10.09343 
09352 
09361 
09370 
09380 


9.90657 
90648 
90639 
90630 
90620 


7 9 20 
9 12 

t 56 
8 48 


4 5o 4o 
5o 48 
5o 56 
5i 4 
5i 12 


9.77268 
77285 
773o2 
77319 
77336 


10.22732 
22715 
22698 
22681 
22664 


9.86656 
86683 
86709 
86736 
86762 


10. I 3344 
i33i7 
13291 

1 3264 
13238 


10.09389 

09408 

09417 
09426 


3 
. 3 
3 
4 
4 


9.9061 1 
9060a 
90592 
9o583 
90574 


7 8 40 
8 32 
8 24 
8 16 
8 8 


4 5i 20 
5i 28 
5i 36 
5i 44 
5i 52 


9.77353 
77370 

77387 
774o5 
77422 


7 

7 
8 

8 

8 


10.22647 

2263o 

22613 

22595 
22578 


9.86789 
868i5 
86842 
86868 
86894 


IO.l32II 

i3i85 
i3i58 
i3i32 
i3io6 


10.09435 

09445 

09454 
09463 

09473 


4 
4 
4 
4 
5 


9.90565 
90555 
90546 
90537 
90527 


780 

7 52 

7 44 
7 36 
7 28 


4 52 
52 8 

52 16 

52 24 

52 32 


9.77439 
77456 
77473 
77490 
77507 


9 

9 

9 

9 
10 


I0.2256I 

22544 

22527 

225lO 

22493 


9.86921 

86947 
86974 
87000 

87027 


10. I 3079 
i3o53 
1 3026 
i3ooo 
12973 


10.09482 

09491 
09501 
09510 
09520 


5 
5 
5 
5 
5 

5 
6 
6 
6 
6 


9.96518 
90509 

90499 
90490 

90480 


7 7 20 
7 12 

7 4 
6 56 
6 48 


4 52 40 
52 48 

52 56 

53 4 
53 12 


9.77524 
77541 
77558 
77575 
77592 


10 
10 
11 
II 
. II 


10.22476 
22459 
22442 
22425 
22408 


9.87053 
87079 
87106 
87132 
87158 


10.12947 
1 202 1 
12694 
12868 
12842 


10.09529 
09538 
09548 
09557 
09566 


9.90471 
90462 
90452 
90443 
90434 


7 6 4o 
6 32 
6 24 
6 16 
6 8 


4 53 20 
53 28 
53 36 
53 44 
53 52 


9.77609 
77626 
77643 
77660 

77677 


II 
12 
12 
12 
i3 

i3 
i3 
i3 
i4 
i4 

i4 
i5 
i5 
i5 
i5 


10.22391 
22374 
22357 
22340 

22323 


9.87185 
872 1 1 
87238 

87264 
87290 


10.12815 
12789 
12762 
12736 
12710 


10.09576 
09585 

- 09595 
09604 
09614 


6 
6 

7 
7 
7 

7 
7 
7 
7 
8 


9.90424 
9o4i5 
9o4o5 
90396 
9o386 


760 
5 52 

5 44 
5 36 
5 28 


4 54 
54 8 
54 16 
54 24 
54 32 


9.77694 
7771 1 
77728 

11144 
11161 


I0.223o6 

22289 
22272 

22256 
22239 


9.87317 
87343 
87369 
87396 
87422 


20 
20 
21 
21 
22 

22 
22 

23 
23 
24 

24 
25 
25 

26 

26 
26 


10. 12683 

1 12657 

1 263 1 

12604 

12578 


10.09623 
09632 
09642 
09651 
09661 


9.90377 
9o368 
9o358 

90349 
90339 


7 5 20 

5 12 

5 4 

4 56 

. 4 48 


4 54 40 
54 48 

54 56 

55 4 
55 12 


9-7111^ 

77795 
77812 

77829 

77846 


10.22222 
22205 
22188 
22171 
22 1 54 


9.87448 
87475 
87501 
87527 
87554 


10. 12552 
12525 

\^^ 

12446 


10.09670 
09680 
09689 
0969Q 
09708 


8 

8 

.8 

'8 

8 


9.90330 
90320 
9o3ii 
9o3oi 
90292 


7 4 4o 
4 32 
4 24 
4 16 
4 8 
4 


4 55 20 
55 28 
55 36 
55 44 

55 52 

56 


9.77862 
77879 

77896 
77913 

77930 
77946 


16 
16 
16 
16 

17 
17 

Diff. 


I0.22l38 
22I2I 

22I04 
22087 
22070 
22054 


9.87580 
87606 
87633 
87659 
87685 
8771 1 


10.12420 

12367 
1 234 1 
I23i5 
12289 


10.09718 
09727, 
097371 
09746 
09756 
09765 


9 
9 
9 
9 
9 
9 
Diff 


9.90282 
90273 
90263 
90254 
90244 
90235 


Hour P.M. 


Hour A.M. 


Cosine. 


Secant. 


Cotangent 


Diff 


Tangent 


Cosecant 


Sine. 



126^ 



A 


A 




B 




B 


C 


1 

f 


Seconds of ti<nA ...... 


1- 


2- 

4 

7 
9 


3- 

6 
10 
4 


4- 

9 
i3 

5 


5- 

II 

17 
6 


6- 

i3 
ao 

7 


7- 

i5 
a3 
8 




Prop, paits of cols. < 


IC 


2 
3 

I 



C 53» 



rate 
5'. 
37° 



TABLE XXVII. 

Log. Sines, Tangents, and Secants. 
A A B B 



C : 



M 

o 

I 

2 

3 
4 

5 
6 

7 
8 

9 

lO 

II 

12 

i3 
i4 

i5 
i6 

17 
i8 

'9 

20 
21 
22 
23 
24 

25 
26 

27 
28 

29 

3o 
3i 

32 

33 
34 

35 
36 

37 
38 
39 

40 
4i 
42 
43 

44 

45 
46 

47 
48 

49 

5o 

5i 

52 

53 

54 

55 
56 

57 
58 

60 
M 



HourA.M. 



4 o 
3 52 
3 44 
3 36 
3 28 



3 20 
3 12 
3 4 
2 56 
2 48 



2 4o 

2 32 

2 24 
2 16 
2 8 



Hour P.M. 



56 o 
56 8 
56 16 
56 24 
56 32 



4 56 4o 
56 48 

56 56 

57 4 
57 12 



2 o 

I 52 

I 44 
I 36 
I 28 



I 20 
I 12 

I 4 
o 56 
o 48 



o 4o 

o 32 

o 24 
o 16 
o 8 



7 
6 



o o 
59 52 

5944 
5936 

59 28 



59 20 

59 12 

5o 4 
58 56 
58 48 



58 4o 
58 32 
58 24 
58 16 
58 8 



57 20 
57 28 
57 36 

5744 
57 52 



58 o 
58 8 
58 16 
58 24 
58 32 



58 4o 
58 48 

58 56 

59 4 
59 12 



59 20 
59 28 
59 36 

5944 
59 52 



o o 
o 8 
o 16 
o 24 

O 32 



o 4o 
o 48 

56 

1 4 
I 12 



I 20 
I 28 
I 36 
I 44 

1 52 



58 
57 52 
5744 
57 36 
57 28 



57 20 
57 12 

57 4 
56 56 
56 48 



56 40 
56 32 
56 24 
56 16 
56 8 
56 



Hourp.M, 



2 o 
2 8 
2 16 
2 24 
2 32 



Sine. 



9-77946 
77963 
77980 

77997 
78013 



9.78030 

78047 
78063 
78080 
78097 



Diff. 



9.78113 
78i3o 

78147 
78163 

78180 



9.78197 
78213 
78230 
78246 
78263 



9.78280 
78296 
783 1 3 
78329 
78346 



9.78362 
78379 
78395 
78412 
78428 



9.7^445 
78461 
78478 

78494 
785 10 



9.78527 
78543 
78560 
78576 
7859a 



9^78609 
78625 
78642 
78658 
78674 



2 
2 
2 
3 
3 



40 
48 
56 

4 
12 



3 
3 
3 
3 
3 
4 



20 
28 
36 
44 

52 

o 



HourA.M. 



9.78691 
78707 
78723 
78739 
78756 



9.78772 
78788 
78805 
78821 
78837 



9.78853 
78869 
78886 
78902 
78918 
78934 



Cosine. 



o 
o 
I 
I 
I 



3 
3 
3 
4 
4 



4 
4 
5 
5 
5 



5 
6 
6 
6 

7 



Cosecant. 



10.22054 
22037 
22020 

22003 

21987 



10.21970 
21953 
21937 
21920 
21903 



10.21887 
21870 
21853 
21837 
21820 



io.2i8o3 
21787 
21770 

21754 

21737 



10.21720 
21704 
21687 
21671 
2i654 



io.2i638 
21621 
2i6o5 
21588 
21572 



io.2i555 
21539 

2l522 

2i5o6 
21490 



10.21473 
21457 
2i44o 
21424 

2i4o8 



10.21391 
21375 
2 1 358 
2 1 342 
2 1 326 



io.2i3oo 
21290 
21277 
2I26I 
21244 



Diff. 



10 


.21228 




2I2I2 
21 195 
2II7O 

aii63 


10 


.21147 

2Il3l 




21114 




21008 




21082 
21066 



Tangent 



9.87711 
87738 

87764 
87790 
87817) 



Diff. 



9.878431 2 

87869I 3 

87895, 3 

87922 3 

87948 4 



Cotani^ent 



10. 



9.87974 
88000 
88027 
88053 
88079 



9.88105 
88i3i 
88 1 58 
88184 
88210 



9.88236 
88262 
88289 
883 1 5 
8834 1 



9.88367 
88393 
88420 
88446 
88472 



4 
5 
5 
6 
6 



7 
7 
7 
8 

8 



9.88498 
88524 
88550 

88577 
886o3 



9.88629 
88655 
88681 
88707 
88733 



9.88759 
88786 
88812 
88838 
88864 



9.88890 
88916 
88942 
88968 
88994 



9.89020 
89046 
89073 
89099 
89125 



9.89151 

89177 
89203 
89229 
89255 
89281 



Secant | Cotangent Diff. 



20 
20 
20 
21 
21 



10. 



10. 



10. 



10. 



10. 



10 



10, 



10. 



10. 



22 
22 

23 
23 

24 



24 
24 

25 
25 

26 
26 



10. 



10. 



2289 
2262 

2236 
2210 

2i83 



2i57 

2l3l 

2io5 
2078 

2o52 



2026 
aooo 

973 
947 

921 



869 
842 

816 
790 



764 

738 
711 
685 
659 



633 
607 
58o 

554 
528 



5o2 

476 

45o 
423 

397 



371 
345 
3i9 
2o3 
267 



241 

214 
188 
i6a 
1 36 



no 

o84 
o58 

032 

006 



0980 

0954 
0927 

OQOI 
0875 



0849 
0823 
0797 
0771 
0745 
0719 



Tangent 



Secant 



10.09765 
09775 
09784 
09794 
09803 



10.09813 
09822 
09832 
09841 
09851 



10.09861 
09870 
09880 
09889 
09899 



Diff. 



10.09909 
09918 
09928 
09937 
09947 



10.09957 
09966 
09976 
09986 
09995 



10. 



10. 



10. 



10. 



10. 



10. 



10. 



ooo5 
ooi5 
0024 
oo34 
oo44 



oo53 
oo63 
0073 
0082 
0092 



0102 
0112 
0121 
oi3i 
oi4i 



oi5i 
0160 
0170 
0180 
0190 



0199 
0209 
0219 
0229 
0239 



0248 
0258 
0268 
0278 
0288 



0298 
o3o7 
o3i7 
o327 
0337 
o347 



Cosecant 



o 
o 
o 
o 



2 
2 
2 
2 
2 



2 
3 
3 
3 
3 



3 
3 
4 
4 
4 



4 
4 
4 
5 
5 



5 
5 
5 
5 
5 



6 
6 
6 
6 
6 



6 

7 
7 

7 
7 



7 

7 
8 

8 

8 



8 
8 
8 

9 
9 



9 

9 

9 

9 
10 

10 



Cosine 



9.9023 
9022! 
902 II 
90204 
9019 



9.9or8' 
9017I 
9016 
90i5< 
9oi4' 



9.9oi3( 
90134 

9012( 

901 1 

9010 



9.9009 
9008: 
9007: 
9006: 
9005 



9.9004 
9oo3- 
9002. 
9001. 
9000: 



9.8990; 
8998: 
89974 
89961 
89954 



9.8994' 
8993- 
8992' 
8991J 
8990I 



Diff 



9.898 
898 
8987^ 
89861 
89851 



9.89841 
8984^ 
8983^ 
89824 
898K 



9.8980 
8970 
8978 
8977 
8976 



9.8975: 

8974: 
8973; 
8972: 
8971: 



9.8970: 
8969: 
8968: 
8967: 
8966^ 
8965: 



Sine. 



^2r 



A 


A 




B 






B 


( 


C 


Seconds of time 


2 
3 
I 


2- 

4 

7 

ft 


3- 

6 
10 
4 


4» 

8 
i3 
5 


5- 

10 
16 
6 


6- 

12 
20 
7 


i4 

23 

8 




Plrop. parts of cols. « 


' C 











TABLE XXVU. 








[P«.iSB| 




Log. Sines, TangeDta, and Secants. 


G..\ 


f 


A A B 


B 


C C 141=1 


HourA.a 


MaurF.>. 


Sine. 


Diff 


Cowcant. 


Tanprni. 


Dig 




Secern, 


Diff 


CaiM. 


M 

60 


6 56 o 


5 4 o 


9.78934 




10.31066 


9.89281 




"S 


.0.10347 




*.. 89653 


55 5i 


4 8 


7B?5q 




aioSo 


'89307 




10357 




89643 


59 


55 44 


4 i6 


78967 




31033 


89333 








69633 


58 


55 36 


4 24 


78983 




31017 


89359 




I064I 






89624 


57 


55 s8 


4 32 


7*999 






8938I 




io6i5 






896.4 


56 
55 


6 55=o 


5 4 40 


9.79015 




10.20965 


9.8^11 




10.10589 
I0563 


10.10396 




9.S9604 


55 11 


4 48 


7903 1 




':$i 


89437 




10466 




ll^. 


54 


55 4 


4 56 


79047 




89463 




10537 


io4i6 




53 


54 56 


5 4 


790M 




30937 


® 




io5ir 


.0426 




89574 


53 


54 48 


5 12 


79^79 




20921 




10485 


.04 36 




89564 


5. 
5o 


6 54 40 


5 5 2o 


9.79095 


~ 


■°iS5 


,.8,S4. 




"■13^? 


10.10446 




9.89554 


54 3) 


5 28 


79111 


3 


89567 




10456 




89544 


11 


54 H 


536 


79:18 


3 


3087; 


89593 




10407 


10466 




89534 


54 16 


544 


79144 


3 


30856 


» 


6 


io38i 


10476 




B9514 


47 


54 8 


5 52 


?;i6o 


4 


3o84o 


6 


10355 


104S6 


3 


895.4 


46 
45 


C54 o 


5 6 o 


9.79176 


4 


10.30824 


,.8967, 


~6 


10.10329 
io3oS 


10.. 0496 


3 


9.89504 


53 5a 


6 8 


79192 


4 


30808 


89697 


7 


io5o5 


3 


suii 


44 


53 44 


6 i6 


79208 


5 


30792 


sP 


7 


10277 


io5i5 


3 


43 


53 36 


624 


79224 


5 


30776 


z% 


8 


.0251 


I0525 


3 


B9475 


42 


53 36 


6 32 


79140 


5 


20760 


8 


10225 


io535 


3 
3 


6,465 


41 
40 


6 53.0 


5 6'4o 


9.79356 


' 5 


10.20744 


j.BjSo, 


9 


■-,■0°;;! 


10.10545 


9.89455 


53 IS 


6 48 


79272 


6 


20738 


898.7 


9 


I0555 


4 


69445 


^ 


53 4 


6 56 


79288 


6 




89853 




10147 


lo565 


4 


89435 


55 56 


7 4 


79^04 


6 


ii 


2S? 






10575 


4 


89435 


37 


5:. 48 


7 13 


79319 


_6 


10 


I009S 


io585 


4 


894.5 


36 
35 


6 5j 4o 


5 7>o 


9-79335 




10. 20665 


9.8993. 




"■'i^ 


10.10595 


4 


9.69405 


5j 32 


7 a8 


7935. 


7 


2063I 


89957 




io6o5 


4 


|S^ 


34 


Si H 


736 


79367 


7 


89983 




10017 


io6i5 


5 


33 


5= i6 
5j 8 


5 8 o 


79399J 


8 


30617 
30601 


,?^ 


I3 


^i 


10635 
10636 


5 
5 


^£ 


3a 
3t 
33 


6 5j o 


9-79415 


8 


.0.205S5 


9.90061 


H 


■0.09939 


10.10646 


5 


9.B9354 


5[ 5^ 
5. 44 


8 8 
8 .6 


79431 
79447 


8 
8 


20569 
20553 


90086 
90112 


i3 

i4 


^;J 


io656 
10666 


5 
5 


89344 
89334 


It 


5i 36 


8 24 


79463 


9 


20537 


90i3B 


i4 






6 


89334 


17 


5t iB 




79478 


9 


30522 


90164 


.5 


09636 


10686 


6 


893,4 


36 
25 


"eTTJS 


5 8 4o 


9 79494 


9 


10.20506 


9.90190, 


^ 


■O.Q98IO 


10..0696 


6 


9.89304 


5i ra 


8 48 


795io 




30490 


90116 


16 


09784 


10706 


6 


Zt 


34 


5t 4 


856 


79526 




20474 


90242 


16 


09758 


1071& 


6 


23 


5o 56 


9 i 


?9542 




30458 


90268 


16 


0973a 


10736 


6 


89.74 




5o48 


9 12 


79558 




30442 


90194 






10736 


_7 


8,,64 


20 


e'sol^ 


5 9'" 


9.79573 




10.30417 


9.90320 




10.09680 


10.10746 


7 


».8,,54 


5o 3j 


938 


7^ 




3o4ll 


90346 


18 


09654 


10756 


7 


H9=4' 


;i 


5o 34 


936 




30395 


90371 


18 


^t 


10767 


7 


89.33 


5o i6 


944 


79611 




3o379 


90397 


'9 




7 


893.3 




5o 8 


$53 


79M6 


13 


3036^ 


904S3 


21 


09577 


1078: 


7 


V.3 


16 

i5 


6 5o 


5 10 


9.7965- 




10. 30348 


'«? 


'9 


10.09551 


10.10797 


8 


,.8,.o3 


49 51 


10 8 


7966! 




30332 




09535 


10807 


8 


i^lll 


i4 


49 44 


ro t6 


79684 




3o3i6 






z^ 




8 


i3 


49 36 


10 34 


?,1?? 


i3 


3o3oi 


90527 




10827 


8 


89.73 




49 >S 


10 33 


i3 


30285 


90553 


21 


09447 


.0838 


8 


89.63 


7^ 


6 49^0 


5 >o4o 


9.79731 


10,30369 


9.90578 




10.09422 


10.. 0848 


8 


j,89.52 


49 i» 




79745 


14 


20254 


»9o6o4 




09396 


10858 


9 


69.41 


t 


itd 


10 56 


79761 


14 


20238 


9o63o 




09370 


10868 


9 


69.33 


II 4 


7^78 


i4 




Qo656 


33 


09344 


10878 


9 


89132 


7 


48 48 




79793 


i4 




^3 


33 


09318 


10688 


_?. 


6^112 


6 

"5 


6 48 4o 


5.. 20 


'■t^ 


TT 


10.20191 


9.90708 


24 


'°-^z 


10.10899 


9 


9.6910. 


48 32 


M 28 


i5 


20175 


90734 


24 


10909 


9 


^: 


4 


48 24 


II 36 


79840 


i5 


20160 


^?l? 


25 


09KI 


10919 




3 


48 i6 


11 U 


79856 


■ 5 


30144 


l5 


09315 


10939 




89071 




48 8 


11 52 


79871 


16 


30 1 38 


$0811 


26 


:?;S 


10940 




89060 




48 o 




79887 


16 


301l3 


90837 


26 


.0950 




89050 




H«irF.if, 


H3iuT7 


Cotino. 


Biff. 


Secani, 


Coungeiil 


m. 


Taageal. 


COHCUIL 


m 


Sine. 


M 


P 




A 




A 


B 




B 


C 




C 


5I« 



SecoDdi of tima 


1* 


2" 


3- 


4- 


5" 


6' 


?• 


Prop p«rbarcolg.< B 

(c 


3 


4 
6 
3 


6 

4 


8 

i3 

5 


16 
6 


»9 
6 


i4 
i3 
9 



^^^^ TABLE XXVII. 

^'' Log. Sines, Tangents, and Secants. ^'• 
3QP A A B B G G 140° 


M HoiirA.li. 


Hourpjf. 


Sine. 


Diff. 


Cosecant 


Tangent. 


Diff. 


Cotangent 


Secant 


Diff. 






Cosine. 


xM 


6 48 o 

1 47 52 

2 47 44 

3 47 36 

4 47 28 


5 13 

13 8 
13 16 

12 a4 

13 3a 


9.79887 
79903 
79918 
79934 
799^0 




I 


io.aoii3 
30007 
30083 
30o66 
aoo5o 


9.90837 
90863 
90889 

90914 
90940 





1 
1 

3 


10.09163 
09137 
091 II 
09086 
09060 


10.10950 
10960 
10970 
10980 
10991 


9.89050 
89040 
89030 
89020 
89009 


60 

5^ 

57 

5e 


5 6 47 3o 

6 47 13 

7 47 4 

8 46 56 

9 46 48 


5 13 40 
13 48 
13 56 
i3 4 

l3 13 


9.79965 

79981 

79996 
8001a 

80037 


3 


io.aoo35 
30019 

30004 

19988 

19973 


9.90966 
90993 
91018 
91043 
91069I 


3 

3 
3 
3 
4 


10.09034 
09008 
08983 
08957 
08931 


lO.IIOOI 

1 101 1 

II033 

iio3a 
iio4a 


3 
3 
3 
3 
3 


9.88999 
88980 
88978 
88968 
88958 


55 

5.1 

53 

53 

5i 


10 6 46 4o 

11 46 33 
la 46 34 
i3 46 i6 
i4 46 8 


5 i3 30 
i3 38 
i3 36 

,344 
i3 53 


9.80043 
8oo58 
80074 
80089 
8oio5 


3 
3 
3 
3 
4 


10.19957 
19942 
19936 

19895 


9.91095 
91131 

91147 
9117a 

91198 


4 
5 
5 
6 
•6 


io.o8oo5 
08879 
08853 
08838 
0880a 


io.iio52 
iio63 
11073 
iio83 
11094 


9^8948 
88937 
88927 
88917 
88906 


5c 

45 
4i 

4: 

4t 


i5 6 46 
i6 45 53 
17 45 44 
i8 45 36 
19 45 38 


5 i4 
i4 8 
i4 16 
i4 24 
i4 33 


9.80130 
8oi36 
8oi5i 
80166 
80183 


4 
4 
4 
5 
5 


10.19880 
19864 
19849 
19834 
19818 


9.91334 
91350 
91376 
9i3oi 
91337 


6 

7 

7 
8 

8 


10.08776 
08750 
08734 

0867? 


10.11104 
iiii4 
iiia5 
iii35 
1 1 145 


3 
3 
3 
3 
3 

3 
4 
4 
4 
4 

4 
5 
5 
5 
5 


9.88896 
88886 
88875 
88865 
88855 


4t 
4i 
43 
43 
4i 


3o 6 45 30 

21 45 13 

22 45 4 

23 44 56 

24 44 48 


5 i4 4o 
i4 48 
i4 56 
i5 4 

l5 13 


9.80197 
803 1 3 
80338 

80344 
80359 


5 
5 
6 
6 
6 

6 

7 

7 
7 
7 


10.19803 
19787 
19773 
19756 
19741 


9.91353 
91379 

91404 
91430 
91456 


9 

9 

9 
10 

10 

11 
11 

13 

13 
13 


10.08647 
086a 1 
08596 
08570 
08544 


I0.1II56 
11166 
11 176 
1 1 187 
1 1 197 


9.88844 
88834 
888a4 
888 1 3 
888o3 


4c 

3^ 
3-: 

3( 


35 6 44 4o 

36 44 33 

27 44 24 

28 44 16 

29 44 8 


5 i5 30 
i5 38 
i5 36 

i5 44 
i5 53 


9.80374 
80390 
8o3o5 
8o33o 
8o336 


10.19736 
19710 

19^4 


9.9148a 
91507 
91533 
91559 
91 585 


io.o85i8 
08493 
08467 
08441 
o84i5 


10.11307 

113l8 
11338 
1 1339 

11349 


9.88793 
88783 
88772 
88761 
88751 


3f 
3/ 
3- 
3i 
3i 


3o 6 44 
3i 43 53 
33 43 44 

33 43 36 

34 43 38 


5 16 
16 8 
16 16 
16 34 
16 33 


9.8035 I 
8o366 
8o383 
80397 
8o4ia 


8 
8 
8 
8 

9 


10.19649 
19634 

• 19618 
19603 
19588 


9.91610 
91636 
9166a 
91688 
91713 


l3 

i3 
14 
i4 
i5 


10.08390 

08364 
o8338 
o83ia 
08387 


10.11359 
11370 
11380 
1 1 391 
ii3oi 


5 
5 
6 
6 
6 


9.88741 
88730 
88730 
88709 
88699 


3c 

3( 
3^ 

2': 

3<! 


35 6 43 30 

36 43 13 

37 43 4 

38 4a 56 

39 43 48 


5 16 4o 
16 48 

16 56 

17 4 

17 13 


9.80438 
80443 
8o458 
80473 
80489 


9 

9 

9 
10 

10 

10 
10 
II 
II 
II 


10.19573 
19557 
19542 
19537 
19511 


9.91739 
91765 
91791 
91816 
9184a 


i5 
i5 
16 
16 

17 


10.08361 
08335 
08309 

08184 
o8i58 


10.1l3l3 
Il333 

ii333 
11343 
1 1 353 


6 
6 
6 

7 
7 


9.88688 
88678 
88668 
88657 
88647 


af 

3- 
3: 

31 


4o 6 43 4o 
4i 42 3a 

43 43 34 
4^ 43 16 

44 42 8 


5 17 20 

17 38 
17 36 
17 44 

17 53 


9.8o5o4 
8o5i9 

8o534 
8o55o 
8o565 


10.19496 
19481 
19466 
19450 
19435 


9.91868 
91893 
91910 
91945 
91971 


17 
18 

18 

18 

19 

19 
30 

30 

31 
31 

31 
33 
33 
33 
33 


io.o8i33 
08107 
08081 
o8o55 
08039 


io.ii364 
11374 
11385 
11395 
11406 


7 

7 

7 

7 
8 


9.88636 
88626 
886i5 
886o5 
88594 


3C 
I( 
I^ 

i-; 
i( 


45 6 43 

46 4i 5a 

47 4 1 44 

48 4i 36 

49 4i 28 


5 18 
18 8 
18 16 
18 34 
18 33 


9.80580 
80595 
80610 
80635 
8064 1 


13 
13 
13 
13 
l3 

l3 

i3 
i3 
i4 
i4 


10.19430 
19405 
19390 
19375 
19359 


9.91996 
93033 
93048 
93073 
93099 


10.08004 
07978 
07953 
07937 
07901 


10.11416 
11437 
1 1437 
II448 
II458 


8 
8 
8 
8 

9 

9 
9 
9 
9 
9 


9.88584 
88573 
88563 
88553 
8854a 


\[ 
u 
\\ 
i: 
11 


5o 6 4i ao 
5i 4i 13 
53 4i 4 

53 40 56 

54 4o 48 


5 18 40 
18 48 

18 56 

19 4 

19 13 


9.80656 
80671 
80686 
80701 
80716 


10.19344 
19339 

19314 
19309 

19384 


9.93135 
93i5o 
93176 
93303 
93337 


10.07875 
07850 
07834 
07798 
07773 


10.11469 

ii479 
1 1490 
ii5oi 
ii5ii 


9.88531 
88531 
885io 

88409 
88489 


K 

1 


55 6 4o 4o 

56 4o 3a 

57 4o 34 

58 40 16 

59 4o 8 

60 4o 


5 19 30 
19 38 

19 36 

1944 
19 53 

30 


9.80731 
80746 
80763 
80777 
8079a 
80807 


i4 
i4 
i5 
i5 
i5 
i5 


10.19369 

19354 
19338 
19333 
19308 
19193 


9 93353 

93379 
93304 
93330 
93356 
93381 


34 
34 
24 
35 
35 
36 


10.07747 
07731 

07696 

07670 

07644 
07619 


10.1l533 

11533 
U543 
1 1 553 

11564 
11575 


10 
10 
10 
10 
10 
10 j 


9.88478 

88468 

88457 

88447 
88436 

884a5 


1 

1 


M Hour P.M. 


Hour A. M. 


Cosine.. 


Diff. 


Secant. 


CotangentJDiff. 


Tangent 


Cosecant 


Diff Sine. 

• 


A! 



129» 



A 


A 




B 






B 


G 


Seconds of time 


!• 


2- 

4 
6 
3 


3- 

6 
10 
4 


4- 

8 
i3 
5 


5- 

10 
16 

7 


6- 

13 
19 

8 


7- 

i3 

33 

9 




Prop, partf of cols. < 


(» 


a 
3 

I 



5( 









TABLE XXVII. 




[Fage225 


^'' Log. Sines, Tangents, and Secants. 
iOP A A B B 


C 


C 139° 


M 



1 

2 

3 
4 

5 
6 

7 
8 

_? 

lO 

II 

12 

i3 
i4 

i5 
i6 

n 

i8 
i9 

20 
21 
22 
23 
24 

25 
26 

27 

28 

29 
36 

3i 

32 

33 
34 

35 
36 

37 
38 

39 
40 

4i 
42 
43 
44 

45 
46 

47 
48 

49 
5o 
5i 

52 

53 
54 

55 
56 

57 
58 

60 
M 


HoarA.ii. 


Hourpjf. 


Sine. 


Diff. 





I 
I 


Cosecant. 


Tangent. 


Diff. 




I 
I 
a 

a 
3 
3 
3 
4 

4 
5 
5 
6 
6 

6 

7 

7 
8 

8 

9 

9 

9 
10 

10 

M 
II 

la 
la 
12 


Cotangent 


Secant. 


Diff. Cosine 


M 

6c 

5^ 

57 
56 

55 

54 
53 

52 

5i 
5o 

it 

4i 
46 

45 
44 
43 
42 
4i 
40 

37 
36 

35 
34 
33 

32 

3i 
3o 

^1 

27 
26 

25 

24 
28 

22 
21 

ao 

\t 

17 
16 

i5 
i4 
i3 
12 
II 

10 

t 

7 
6 

5 

4 
3 

a 
I 



6 4o 
39 52 

39 44 
39 36 
39 28 


5 20 
20 8 
ao 16 
ao a4 
20 32 


9.80807 
8o8a2 

80837 
8o852 

80867 


10.19193 
19178 
19163 
19148 
19133 


9.92381 
92407 
92433 
92458 
92484 


10.0761^ 
07593 
07567 
0754a 
07516 


10.11575 
1 1 585 
1 1596 
11606 
11617 







9.884a5 
884 1 5 
884o4 
88894 
88383 


6 39 20 
39 12 

38 56 
3S 48 


5 20 40 
20 48 

20 56 

21 4 
ai 12 


9.80882 

80897 

80912 

•80927 

80942 


I 
I 
2 

2 

2 
3 
3 
3 
3 


10.19118 
19103 
19088 
19073 
19058 


9.92510 
92535 
92561 
92587 
92612 


10.07490 
07405 
07439 
0741 3 
07888 


10.11628 
ii638 

1 1649 
11660 
11670 




9.88872 
88362 
88351 
88340 
88880 


6 38 4o 
38 32 
38 a4 
38 16 
38 8 


5 at ao 
ai a8 
ai 36 

21 44 
ai 5a 


9.80957 
80972 
80987 
81002 
81017 


10.19043 
19028 
19013 


9.92688 
92663 
92689 
92715 
92740 


10.07862 
07887 
07811 
07285 
07260 


10.11681 
1 1692 
II 702 
11718 
1 1724 


a 
a 
a 
a 
3 

3 
3 
3 
3 
3 


9.88819 
88808 
88208 
88287 
88a76 


6 38 
37 5a 

3744 
37 36 
37 28 


5 aa 
aa 8 
aa 16 
aa a4 
aa 32 


9.81032 

81047 
81061 
81076 
81091 


4 
4 
4 
4 
5 

5 
5 
5 
6 
6 


10.18968 
18953 
18939 
18924 
18909 


9.92766 
92792 
92817 
92843 
92868 


10.07234 
07208 
07188 
07157 
07132 


10.11784 
1 1745 
11756 
1 1766 

1 1777 


9.88266 
88255 
88244 
88234 
88228 


6 37 ao 
37 la 

37 4 
36 56 
36 48 


5 aa 4o 
aa 48 
aa 56 
a3 4 
a3 la 


9.81106 
81121 
8ii36 
8ii5i 
81166 


10.18894 
18879 
18864 
18849 
18834 


9.92894 
92920 
92945 
93971 
92996 


10.07106 
07080 
07055 
07029 
07004 


10.11788 
1 1799 
1 1809 
1 1820 
ii83i 




9.88212 
882c I 
88191 
88180 
88169 


6 36 40 
36 32 
36 24 
36 16 
36 8 


5 a3 ao 
a3 a8 
a3 36 

23 44 
a3 5a 


9.81180 
81 195 
81210 
81225 
81240 


6 
6 

7 
7 
7 

7 
8 
8 
8 
8 

9 

9 

9 

9 
10 

10 
10 
10 
11 
11 

11 
11 
12 
12 
12 

12 
i3 
i3 
i3 
i3 

i4 
i4 
i4 
i4 
i5 
i5 

Diff. 


10.18820 
i88o5 
18790 

18775 
18760 


9.93022 
93048 
98073 
98099 
98124 


10.06978 
06952 
06927 
06901 

06876 


10.11842 
ii852 
ii863 
1 1874 
1 1 885 


5 
5 
5 

5 
6 
6 
6 
6 


9.88 158 
88 1 48 
88137 
88126 
88ii5 


6 36 
35 5a 

3544 
35 36 
35 28 


5 a4 
a4 8 
a4 16 
24 24 
24 32 


9.81254 
81269 
81284 

?'i99 
8i3i4 


10.18746 
1 873 1 
18716 
1 870 1 
18686 


9.98150 
98175 
98201 
98227 
98252 


18 
i3 
i4 
14 

i4 

i5 
i5 
16 
16 

17 


io.o685o 
06825 

0679Q 
06773 
06748 


10. 1 1895 
11906 

11917 
11928 

1 1939 


9.88105 
88094 
88088 
88072 
88061 


6 35 20 
35 12 
35 4 
34 56 
34 48 


5 24 4o 
24 48 
24 56 
a5 4 
a5 I a 


9.81328 
8 1 343 
8 1 358 
81372 
81387 


10.18672 

18657 
18642 
18628 
1861 3 


9.98278 
98803 
98829 

93354 
98880 


10.06722 
06697 
06671 
06646 
06620 


10.11949 
11960 

11971 
1198a 
11998 


6 
6 

7 
7 
7 


9.88o5i 
88040 
88020 
88018 
88007 


6 34 4o 
34 32 
34 24 
34 16 
34 8 


5 a5 ao 
a5 a8 
a5 36 
25 44 
a5 52 


9.81402 

8i4f7 
8i43i 

81446 
8i46i 


10.18598 
1 8583 
18569 

18554 
18539 


9.98406 
98481 

93457 
93482 
98508 


17 

17 
18 

t8 

'9 

^9 
20 

20 

:lo 

ai 

ai 
22 
aa 
a3 
a3 

a3 

24 
24^ 
a5 
a5 
a6 

Diff 


10.06594 
06569 
06543 
o65i8 
06492 


10.12004 
1 201 5 
iao25 
iao36 
iao47 


7 
7 
8 

8 
8 

8 
8 
8 

9 
9 

9 
9 

9 
10 
10 


9.87906 
879B5 
87975 
87964 
87953 


6 34 
33 52 
33 44 
33 36 
33 28 


5 26 
26 8 
26 16 
26 a4 
a6 3a 


9.81475 
81490 
8i5o5 
8i5i9 
8 1 534 


IO.I8525 
i85io 
18495 
1 848 1 
18466 


9.98533 
93559 
93584 
98610 
98686 


10.06467 

o644i 
o64i6 
06390 
06364 


IO.I2058 
12069 
iao8o 
iao9i 
laioa 


9.8794a 
87981 
87920 

87898 


6 33 20 
33 12 
33 4 
32 56 
32 48 


5 a6 4o 
a6 48 
a6 56 

27 4 
a7 la 


9.81549 
8 1 563 
81578 
81592 
81607 


10. 1845 I 

18437 
18422 
18408 
18393 


9.98661 

98687 

98712 

' 98788 

98768 


10.06889 
o63i3 
06288 
0626a 
06287 


10.I2Il3 

12128 
iai34 
iat45 
iai56 


9.87887 

87877 
87866 
87855 
87844 


6 32 4o 

32 32 

32 24 
32 16 
32 8 

32 


5 a7 ao 
a7 a8 
a7 36 

27 44 
a7 5a 
a8 


9.81622 
8i636 
8i65i 
8i665 
81680 
81694 


10.18378 
18364 
18349 
18335 
i832o 
i83o6 


9.98789 
98814 
98840 
93865 
93891 
98916 


10.06211 
06186 
06160 
o6i35 
06109 
06084 


io.iai67 
iai78 
iai89 
laaoo 
laaii 
laaaa 


10 
10 
10 
10 
11 
11 


9.87888 
87822 
878 1 1 
87800 
87780 
87778 


Hourp.M. 


Hour A.M. 


Cosine. 


Secant. 


Cotangent 


Tangent 


Cosecant. 


Diff Sine. 



i3(y* 



A 


A 




B 




B 


C 


Seconds of time 


!• 


2- 

4 
6 

3 


3- 

6 
10 

4 


4- 

7 
i3 
5 


5- 

9 
16 

7 


6- 

II 

19 
8 


7- 

i3 
aa 

9 




Prop, parts of cols. • 


{■ 


a 
3 ' 

I 



4y 



29 



Pase S26] 


TABLE XXVn. 






^' Log. Sines, Tangents, and Secants. 
41° A A B B 


C 



C 138° 


M 

o 

1 

2 

3 
4 

5 
6 

7 
8 

_9 

lO 

If 

12 

i3 

i4 

i5 
i6 

17 
i8 

11 
ao 

21 

aa 

23 

24 

a5 

26 

27 

a8 

29 

3o 
3i 

32 

33 
34 

35 
36 

37 
38 
39 

4o 
4i 

42 

43 

45 
46 

47 
48 

49 
5o 
5i 

52 

53 
54 

55 
56 

57 
58 

6o 


Hour A.M. 


Hour P.M. 


Sine. 


Diflf. 




I 

1 

I 

I 

1 

2 
2 
2 

2 
3 
3 
3 
3 

4 
4 
4 
4 
5 

5 
5 
5 
5 
6 


Cosecant. 


Tangent. 


Diff. 


Cotangent 


Secant. 


Difl*. 


Cosine. 


M 


6 32 o 
3i 52 
3i 44 
3i 36 
3i 28 


5 a8 
a8 8 
a8 16 

a8 a4 
28 3a 


9.81694 
81709 
81723 
81733 
81752 


ic.i83o6 
1829! 

18277 
18262 

i8?48 


9.93916 

93942 

9^967 
93993 

94018 




I 

1 
a 

a 
3 
3 
3 
4 


10.06084 
o6o58 
o6o33 
06007 
05982 


10. 12239 

M233 
12244 

13355 
13366 






3 


9.87778 

87767 
87756 

87745 

87734 


Go 

57 
56 


6 3i 20 
3i la 
3i 4 
3o 56 
3o 48 


5 a8 40 
a8 48 
a8 56 
29 4 
29 I a 


9.81767 
81781 
81796 
81810 
81825 


10. 18233 
18219 
18204 
18190 
18175 


9.94044 
94060 
94095 
94120 
94146 


10.05956 
05931 
05905 
o588o 
o5854 


10.12277 

12288 

13299 

I33lO 
1 3331 


9.87723 
87712 
87701 
87690 

87679 


55 

54 
53 
5a 
5i 


6 3o 4o 
3o 3a 
3o a4 
3o 16 
3d 8 


5 39 ao 
a9 a8 
29 36 

29 44 
29 52 


9.8i83o 
8 1 854 
81868 
81882 
81897 


10.18161 
18146 
i8i32 
18118 
i8io3 


9.9417" 

94»97 
94222 

94248 

94273 


4 
5 
5 
6 
6 

6 

7 
7 
8 
8 

8 

9 

9 

10 

10 


10.05829 
o58o3 

05778 
05752 
05727 


10. 13333 

13343 
13354 
13365 
13376 


3 
a 
a 
a 
3 

3 
3 
3 
3 
4 


9.87668 

87657 
87646 
87635 
87624 


5o 

it 

4i 
46 


6 3o 
a9 5? 
29 44 
2936 
a9 a8 


5 3o 
3o 8 
3o 16 
3o a4 
3o 3a 


9.81911 
81926 
81940 
81955 
81969 


10.18089 
18074 
18060 
18045 
i8o3i 


9.94299 
94324 
94350 
94375 
94401 


10.05701 
05676 
o565o 
o5625 
05599 


10.13387 
13399 
13410 
12421 
1243a 


9.87613 
87601 
875^ 
87570 
87568 


45 
44 
43 
4a 
4i 


6 a9 30 
39 la 

29 4 
aS 56 
a8 48 


5 3o 4o 
3o 48 
3o 56 
3i 4 
3i la 


9.81983 
81996 
82012 
82026 
82041 


10.18017 
18002 
17988 
17974 
17959 


9.94426 
9445a 

94477 
945o3 

94528 


10.05574 
o5548 
o5523 

05497 
05472 


10.12443 
12454 
13465 
12476 
12487 


4 
4 
4 
4 
4 

5 
5 
5 
5 
5 

6 
6 
6 
6 
6 

7 
7 
7 
7 
7 

i 

8 
8 
8 

8 

9 
9 
9 
9 


9.87557 
87546 
87535 
87524 
87513 


40 

39 
38 

37 
36 


6 a8 40 
a8 3a 
a8 a4 
a8 16 
a8 8 


5 3i ao 
3i a8 
3i 36 
3i 44 
3t 52 


9.82055 
82069 
82084 
82098 
82 II 3 


6 
6 
6 

7 
7 

7 
7 
8 
8 
8 

8 

9 
9 
9 

9 
10 
10 
10 
10 
10 

II 
II 
II 
11 
12 

12 
12 
12 
i3 
i3 

i3 
i3 
i4 
i4 
i4 
i4 


10.17945 
17931 
17916 
17902 
17888 


9.94554 

94579 
94604 
9463o 
94655 


II 
II 
II 

13 
13 

l3 

i3 
i4 
14 
i4 

i5 
i5 
16 
16 

17 

17 
17 
18 
18 

"9 


io.o5446 
05421 
05396 
05370 
o5345 


10.13499 

I35lO 
1 353 1 
13532 

13543 


9.87501 

87490 
87470 

87468 

87457 


35 

34 
33 
3a 
3i 


6 a8 

a7 5a 

37 44 
a7 36 
a7 28 


5 32 
32 8 
32 16 
3a 24 
3a 3a 


9.82126 
82141 
82155 
82169 
82184 


10.17874 
17859 
17845 
17831 
17816 


9.94681 
94706 
94732 

94757 
94783 


io.o53i9 
05294 
05268 
05243 
05217 


10. 13554 
13566 

13577 
12588 

13599 


9.87446 
87434 
87423 
87412 
87401 


3o 

27 
26 


6 a7 ao 
27 la 

27 4 
a6 56 
26 48 


5 3a 40 
32 48 

32 56 

33 4 
33 12 


9.83198 
8aaia 
83226 
82240 
82255 


lo. 17802 

17788 

17774 
17760 
17745 


9.94808 
94834 
94859 
94884 
9491.0 


10.05192 
o5i66 
o5i4i 
o5ii6 
05090 


10.12610 
1362a 
13633 

13644 
13655 


9.87390 
87378 
87367 
87356 
87345 


25 

24 

33 
33 
31 


6 26 4o 
a6 3a 
26 24 
a6 16 
a6 8 


5 33 20 
33 28 
33 36 
33 44 
33 52 


9.82269 
82283 
82297 
823 11 
82326 


10.17731 

17717 
17703 
17689 

17674 


9.94935 
94961 
94986 
95012 
95o37 


io.o5o65 
o5o39 
o5oi4 
04988 
04963 


io.ia666 
13678 
13689 
13700 
13713 


9.87334 
87322 
873 1 1 
87300 
87288 


30 

\l 

17 
16 


6 a6 
a5 5a 

25 44 
a5 36 
a5 28 


5 34 
34 8 
34 16 
34 24 
34 32 


9.82340 
82354 
82368 
82382 
82396 


10.17660 
17646 
17632 
17618 
17604 


9.95062 
95088 
951 13 
95139 
95164 


19 
30 

ao 

30 
31 


10.04938 
04912 
04887 
o486i 
04836 


10.13733 
ia734 
13745 
13757 
13768 


9.87277 
87266 
87255 
87343 
8733a 


i5 

i4 
i3 

13 
II 


6 25 ao 
25 la 
a5 4 
a4 56 
a4 48 


5 34 40 
34 48 

34 56 

35 4 
35 12 


9.82410 
82424 
82439 
82453 
82467 


10.17590 
17576 
17561 

17547 
17533 


9.95190 
95215 
95240 
95266 
95291 


31 
33 
33 
33 
33 


10.04810 
04785 
04760 

04734 
04709 


10.13779 
12791 
ia8oa 
12813 

13835 


9 
10 

10 

10 

10 


9.87331 
87309 
87108 
87187 
87175 


10 

I 

7 
6 


6 a4 40 
a4 3a 
24 24 
a4 16 
a4 8 
24 


5 35 20 
35 28 
35 36 

3544 

35 52 

36 


9.82481 
82495 
82509 
82523 
82537 
82551 


10.17519 
i75o5 

17491 
17477 
17463 

17449 


9.95317 
95342 
95368 
95393 
95418 
95444 


33 
24 
24 
35 
25 
35 


10.04683 
04658 
04632 
04607 
04582 
04556 


10. 13836 

12847 
I38f9 
13870 
13881 
13893 


10 
10 
11 
11 
11 
11 

Diff. 


9.87164 
87153 

87141 
87130 
871 19 
87107 


5 

4 
3 

3 
1 



Hourp.M. 


Hour A.M. 


Cosine. 


DifT. 


Secant 


Cotangent 


Diff. 


Tangent. 


Cosecant 


Sine. 


M 



isr 



A 


A 




B 






B 


( 


C 


Seconds of time 


!• 


2- 

4 
6 
3 


3* 

5 

10 

4 


4* 

7 
i3 

6 


5- 

9 

16 

7 


6» 

11 

«9 
8 


7* 

la 
aa 
10 




Prop, ports of culs. < 


Ic 


3 
3 

1 



48 



on 









TABLE XXVII. 


[PageSS27 


S'. 


Log. 


. Sines, Tangents, and Secants. 


G'. 


42° A 




A 


B 


B 


C C IST*' 


M 

o 

I 

2 

3 

4 

5 
6 

7 
8 

_9 

lO 

II 

12 

i3 
i4 

i5 
i6 

17 
i8 

1? 

20 
21 
22 
23 
24 

25 
26 

27 
28 

29 

3o 
3i 

33 
34 

35 
36 

37 
38 
39 

40 
4i 
42 
43 
44 

45 
46 

47 
48 

49 

5o 

5i 

52 

53 
54 

55 
56 

57 
58 

I' 

M 


Hour A. M. 


Hour P.M.] Sine. 


Diff. 


CosccaDt 


Tangenl. 


DifT. 



I 

I 
2 


Cotangent 


Secant. Diff.j Cosiuc. 


AI 

60 

59 
58 

57 
56 

55 
54 
53 
5a 
5i 

5o 
4q 
48 

47 
46 

45 

44 
43 
42 
4i 
4o 

37 
36 

35 

34 
33 
3a 
3i 

3o 

It 

27 
26 

25 

24 

23 
22 
21 

20 

\t 

^7 
16 

i5 
i4 
i3 
12 
II 

10 

t 

7 
6 

'5 

4 
3 
2 
1 



6 24 

23 52 

23 4i 
23 36 
23 28 


5 '36 
36 8 
36 16 
56 24 
36 32 


9.82551 
82565 

82579 
82593 
82607 






I 
I 

X 

I 
a 
a 

a 


10.17449 
17435 
1 742 1 
17407 
17393 


9.95444 
95469 
95495 
95520 
95545 


10.04556 
0453 1 
o45o5 
o448o 
04455 


10.12893 
12904 
12915 
12927 
12938 







9.87107 
87096 
87085 
87073 
8706a 


6 23 20 
23 12 
23 4 
22 56 
22 48 


5 36 40 
36 48 

36 56 

37 4 
37 12 


9.82621 
82635 
82649 
82663 

82677 


10.17379 
17365 
17351 

17337 
17323 


9.95571 
95596 
95622 

95647 
95672 


a 
3 
3 
3 
4 


10.04429 
o44o4 
04378 
04353 
04328 


10. I 3950 
12961 
12972 
12984 
12995 


a 
a 

a 

a 
a 
3 
3 

3 
3 
3 
3 
4 


9.87050 
87039 
87038 
87016 
87005 


6 22 4o 

22 32 
22 24 

22 16 

23 8 


5 37 20 

37 28 

37 36 

37 44 
37 52 


9.82691 
82705 
82710 
82733 
82747 


2 
3 
3 
3 
3 

3 
4 
4 
4 
4 


10.17309 
17205 
17281 
17267 
17253 


9.95698 
95723 
95748 
95774 
95799 

9.95825 
9585o 
95875 

95926 


4 
5 
5 
5 
6 

6 

7 

7 
8 
8 

8 

9 

9 

10 

10 


io.o43o2 

04277 
04252 

04226 

04201 


10.1 3007 
i3oi8 
i3o3o 

i3o4i 
i3o53 


86970 
86959 
86947 


6 22 
21 52 

21 44 
21 36 
ai 28 


5 38 
38 8 
38 16 
38 24 
38 32 


9.82761 
82775 
82788 
82802 
82816 


10.17239 
17225 
17212 
171Q8 
17184 


10.04175 
o4i5o 
o4i25 
04099 
04074 


io.i3o64 
13076 

i3o87 
13098 
i3iio 


9.86936 
86924 
86913 
86902 
86890 


6 21 20 
21 12 
21 4 
20 56 
20 48 


5 38 40 
38 48 

38 56 

39 4 
39 12 


9.82830 

82844 
82858 
82872 
82885 


5 
5 
5 
5 
6 


10.17170 
I7i56 
17142 
17128 
17115 


9.95952 

95977 
96002 

96028 

96053 


10.04048 
.■)4o23 
03998 
03972 

03947 


IO.l3l2I 

13^1 33 
i3i45 
i3i56 
i3i68 


4 
4 
4 
4 
5 

5 
5 
5 
5 
6 


9.86879 
86867 
86855 

86844 
86832 


6 20 4o 
20 32 
20 24 
20 16 
20 8 


5 39 20 
39 28 
39 36 

3944 
39 52 


9.82899 
82913 
82927 
82941 
82955 


6 
6 
6 
6 
7 

7 

7 

7 
8 
8 

8 
8 
8 

9 
9 

9 

9 

10 

10 
10 

10 
II 
II 
II 
11 

11 
12 
12 
12 
12 

i3 
i3 
i3 
i3 
i4 
14 

Diflf. 


10.17101 
17087 
17073 
17059 
17045 


9.96078 
96104 
96129 
96155 
96180 


II 
II 
II 
la 
la 

i3 
i3 

i4 
i4 
i4 

i5 
i5 
16 
16 
16 

17 

17 
18 

18 
19 

'9 

19 
ao 

ao 

ai 

ai 
aa 
aa 
aa 
a3 


10.03922 
03896 
03871 
03845 
o382o 


io.i3i79 
13191 

1 3202 

i32i4 

l3225 


9.86821 
86809 
86798 
86786 
86775 


• 6 20 
19 52 

1944 
19 36 
19 28 


5 4o 
4o 8 
4o 16 
4o 24 
4o 32 


9.82968 
82982 
82996 
83oio 
83o23 


10.17032 
17018 

17004 
16990 
16977 


9.96205 
96231 
96256 
96281 
96307 


10.03795 
03769 

03744 
03710 
03693 


io.i3237 
1 3248 
13260 
13272 
1 3283 


6 
6 
6 
6 

7 

7 
7 

7 
7 
8 


9.86763 
86752 
86740 
86728 
86717 


6 19 20 
19 12 

18 56 
18 48 


5 4o 4o 
40 48 
40 56 
4i 4 
4i 12 


9.83o37 
83o5i 
83o65 
83078 
83092 


10.16963 
16949 
16935 
16922 
16908 


9.96332 

96357 
96383 
96408 
96433 


10.03668 
03643 
o36i7 
03592 
o3567 


10.13295 
i33o6 
i33i8 
i333o 
1 3341 


9.86705 
86694 
86682 
86670 
86659 


6 18 4o 

18 32 
18 24 
18 16 
18 8 


5 4r 20 
4i 28 
4i 36 
4i 44 
4i 52 


9.83io6 
83i2o 
83 1 33 

83 147 
83i6i 


16.16894 
16880 
16867 
16853 
16839 


9.96459 

96484 
965 10 
96535 
96560 


io.o354i 
o35i6 
03490 
o3465 
o344o 


10. I 3353 
13365 
13376 
1 3388 
1 3400 


8 
8 
8 
8 
8 


9.86647 
86635 
86624 
8661a 
86600 


6 18 
17 52 

1744 
17 36 
17 28 


5 42 
42 8 
42 16 
42 24 
42 32 


9.83174 
83 1 88 

83202 

83215 
83229 


10.16826 
16812 
16708 
16785 
16771 


9.96586 
96611 
96636 
96662 
96687 


io.o34f4 
03389 

03364 
03338 
o33i3 


io.i34ii 
i3423 
13435 
13446 
13458 


9 
9 
9 
9 
9 


9.86589 

86577 
86565 

86554 
86542 


6 17 20 
17 12 

17 4 
16 56 
16 48 


5 42 40 
42 48 

42 56 

43 4 
43 12 


9.83242 
83256 
83270 
83283 
83297 


10.16758 

16744 
16730 
16717 
16703 


9.96712 
96738 
96763 
96788 
96814 


10.03288 
03262 
o3237 

o32I2 

o3i86 


10.13470 
13482 

13493 
i35o5 

i35i7 


10 
10 
10 
10 
10 

II 
II 
II 
II 
II 
la 


9.86530 
865 18 
865o7 
86495 
86483 


6 16 4o 
16 32 
16 24 
16 16 
16 8 
16 


5 43 20 
43 28 
43 36 

4344 

43 52 

44 


9.83310 
83324 
83338 
8335 1 
83365 
833:8 


10.16690 
16676 
16662 

16649 
16635 
16622 


9.96839 

96864 
96890 
96915 
96940 
96966 


a3 
a4 
a4 
a5 
a5 
a5 

Diff. 


io.o3i6i 
o3i36 
o3iio 
o3o85 
o3o6o 
o3o34 


10.13528 
1 3540 
i3552 

1 3564 
13575 
13587 


^.86472 
86460 
86448 
86436 
86425 
864i3 


Hour P.M. 


Hour A.M. 


Cos'ino. 


Secant. 


Cotangent 


Tangent. 


Cosecant. 


Diff. 


Sine. 


M 



133» 



A 


A 




B 






B 




C 


Spconds of tiin6 . . . . r « 


V 

a 
3 

I 


3- 

3 
6 
3 


3- 

5 
10 
4 


4- 

7 
i3 

6 


5- 

9 
16 

7 


6» 

10 

»9 
9 


7- 

la 
aa 

UQ 




Prop, parts of coli. ' 


\i 



C 47^ 



43^ 






A 




A 


B ' 




B 


C 




cia^l 


M 


Hniu-A.H 


Haurr.M. 


Sine. 


Difl- 


Cosecanl. 


Tansei,.. 


UH' 


I^otangenl 


SecanL 


Diir, 


Co«„e. 




6 iG < 














.o.o3o34 







n.S64,.1 




.5 5: 




BJJ9: 










o3oo9 






R6401 


5? 












•.t^. 












86389 


J 




44 34 


834" 




9704: 






:363: 




8637? 


57 


4 
5 






8343a 




[6568 


97067 


a 


03933 


.363, 


1 




55 


e i5 30 


5 44 40 


9.83446 










-X 


10.13640 












83473 










.365! 




8634a 


''i 


7 


i5 / 


44 56 




165^7 




3 


03857 


.3670 




86330 


5.3 






45 4 


83481 




i65i4 








.3683 




863 If 


5i 


J? 






8350O 




.65™ 


97,93 


4 


0=807 


.369, 




863o6 


5i 

5o 


6 14 40 


5 4Wo 


<,.fl3^..- 




lo.ifiLS, 






10.03781 


10.1370S 




'S 






45 38 


. 83537 




16473 




S 


03756 


T37I7 




S 




,4 a, 


45 36 


8354( 




i646o 






03^3l 






66371 




14 .f 


4544 


8355. 




[6446 


9739; 




03705 




3 


86a59 


47 


■4 


14 8 




83567 


— 


,6433 




fi 


03680 


.3-53 


3 


86347 


46 
45 


1^ 


6 14 < 


5 46 




.0.16419 


9.97345 


.0.03655 


10.. 3765 




„afi,35 


It. 


i3 5; 


46 8 


8359, 








7 


0:639 


13777 


3 ]' 86333 


44 




i3 4' 


46 i5 


B36ol 














3 


86311 








46 34 


B3Sai 




16379 
,6366 


974? 




03570 




A 






1? 








~ 


97447 




03553 


.38.3 


4 


86i8f 


4i 
40 




5 46 4" 


9-83646 


■0.1635= 


9-97471 


« 




10,, 38-,; 


4 


oRfii-rt^ 




i3 1: 




83661 




16330 
,6336 






oi5o3 


13836 


4 




« 




i3 - 


46 56 


8367, 




9753: 






i384f 


A 


86. 5j 




13 5t 




8368( 










oa45j 


i386o 




86.40 




^4 


13 4i 


47 13 


8370, 




.6399 


97573 


.f^ 


01437 


13873 




8608 


3b 
35 








(1 


io.i6a85 








S 


9.86.16 






47 J8 


83738 


(. 


16371 


9763, 




03376 


i389f 




86ioi 


34 


ai 




47 36 


837*r 
83755 




16345 






o335i 


i39i,f 


!> 


8609^ 


3,1 


7M 


13 I( 










05336 






86080 


3a 


19 
3o 


13 8 


47 5> 


8376S 


6 


16333 


97700 


.3 


03300 


.39^3 




86068 


Ji 

,3o 


6 13 I 


5 48 


Q,S378, 




[o. 16319 
i63o5 


9.97735 




10.03375 


10.139J, 


6 






11 5^ 


48 8 


8379; 




9775' 


iH 


03a5(. 






e6o4J 


It 




II 4' 


48 16 


838ot 




.6i9> 


9777' 


|3 


01334 






86o3a 


3S 


11 3( 


48 34 


838a I 






97801 


i4 






7 


86o3c 


37 


II 18 


48 3> 


8383, 


8 


i6i66 


978=6 


i4 
i5 


03 174 


,399= 


7 


86008 


35 


6 M 3( 


5 48 40 


9.83B4t 




.0.16,53 


9-9785, 


.0.03149 


10.1400, 




'•SSS 


JO 




48 48 


83861 


H 


1^;^^ 




i5 




i4o.( 


7 


34 




II ' 


48 56 


8387, 


8 




i(i 


03098 


1403! 


7 


8577J 






10 5( 


49 4 


8388: 


8 


16. i3 




Id 


03073 


i4o4< 




85961; 




t 


10 48 


491. 




9 


l6r>99 




10 


03047 


i4o53 




85948 


ao 


6 .-o 40 


54930 


9.839,. 




.0.16086 








io.>4o6, 


8 


,.85936 






49 =8 




















\i 


43 


10 3' 


49 36 






i6o6<. 


98039 


iH 


01971 


i4o8f 






43 
44 
4S 


10 16 

10 8 


4953 


t^ 




i6o46 
16033 


98079 


i8 
19 


01946 


14.00 
i4ti= 


9 
9 


'A 


16 
75 


6 10 ( 


5 5o 








9.9810; 




.0.0,896 


.0.14.2^ 




0.85876 


4t 


9 5; 


5o 8 






16007 






01870 


I4i3( 




858&I 


14 






5o 16 








oSiS; 










85851 




AH 


9 3t 








i5^ 


^8.80 




01830 


14.61 








4? 
So 


938 


5 5o 40 




^ 


.i^ 






o.79i 






85837 


~ 


6 9 30 


9.84o4f 


,o..504 


9.9833. 




10.01769 


.0. 14.85 




0.85815 


fir 




5o 48 














1419: 






t 




14 




8407, 




.5038 


98381 






i4aoi 
























t^4 




V- 






84098 




.5903 












5 


6 8 40 


5 5i 30 


9.841U 




.o.i5B8a 




33 


.0.01643 


10.14346 




9.85754 








84ia5 






'9B36; 


j4 








85743 


4 








84. 3( 


1,1 


i585a 




34 


:;s; 


■1437c 


















\'^^ 




34 










^<, 


8 I 


5i 53 


B4i6, 


Tl 






0154:* 


1439; 




85706 




M 


8 


53 


84177 


i3 


.iH33 


9848. 


35 


o.5i6 




11 


8569) 


M 


Hour p.- 


HourA.«. 


C<»ine. 


Diir. 


Secfljil. 


Colaagc^l 


DilT 


Tangml. 


Cosecanl. 


Ditr. 


8L110. 



Secopd.oftime 


i-|a- 


3" 4" 


5' 6" 


?• 


f A 
Prop, puti of cola, f B 


a 1 3 


5 7 
9 .3 
5 6 


8 10 
16 19 
8 9 
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TABLE XXVII. 

Log. Sines, Tangents, and Secants. 
A A B B 



r^agc 999 
G'. 

C 135° 



M HcnrA.it 



o 
I 

2 

3 
J 

5 
6 

7 
8 

_9 

10 

II 

12 

i3 
i4 

i5 
i6 

17 
i8 

12 

20 
21 
22 
23 

24 

25 
26 

27 
28 

29 

3o 
3i 

32 

33 
34 



35 
36 

37 
38 

39 



40 
4i 
42 
43 
44 

45 
46 

47 
48 

49 

5o 

5i 

52 

53 
54 

55 
56 

5? 
58 

59 
60 

M 



i 



flour P.M. 



680 
7 62 

7 44 
7 36 
7 28 



7 
7 
7 
6 

6 



20 
12 

4 
56 
48 



6 
6 
6 
6 
6 



40 

32 

24 

16 
8 



6 
5 
5 
5 
5 



o 

52 

44 
36 
28 



52 o 

52 8 
52 16 
52 24 

52 32 



52 4o 
52 48 

52 56 

53 4 
53 12 



53 20 
53 28 
53 36 
53 44 
53 52 



5 
5 
5 
4 
4 



33 
12 

4 

561 
48 



6 4 
4 
4 
4 
4 



40 

32 

24 

i6| 

8 



4 
3 
3 
3 
3 



o 

52 

44 
36 
28 



3 
3 
3 

2 
2 



20 
12 

4 
56 
48 



6 2 4o 

2 32 

2 24 

2 16 

2 8 



620 

I 52 

I 44 
I 36 
I 28 



I 
I 
I 
o 
o 



20 

12 

4 
56 
48 



o 
o 
o 
o 
o 
o 



4o 

32 

24 

16 

8 

o 



Hour P.M. 



54 o 
54 8 
54 16 
54 24 
54 32 



54 40 
54 48 

54 56 

55 4 
55 12 



55 20 
55 28 
55 36 

55 44 
55 52 



56 o 
56 8 
56 16 
56 24 
56 32 



5 56 40 
56 48 

56 56 

57 4 
57 12 



57 20 
57 28 
57 36 
57 44 
57 52 



58 
58 



o 
8 



58 16 
58 24 
58 32 



58 40 
58 48 

58 56 

59 4 
59 12 



59 20 
59 28 
59 36 

5944 

59 52 

o o 



Hour A.M. 



Sine. 



9.84177 
84190 
842o3 
84216 
84229 



9.84243 
84255 
84269 
84283 
84295 



9.84308 

84321 

84334 

84347 
84360 



DiflT. 



o 
o 
o 
I 
I 



9.84373 

84385 
84398 

84411 
84424 



9.84437 
8445o 
84463 

84476 
84489 



9.84502 
845 1 5 
84528 
84540 
84553 



9.84566 

84579 
84592 

846o5 
846 1 8 



9.84630 
84643 
84656 
84669 
84682 



9.84694 

84707 
84720 

84733 

84745 



9.84758 

8477 « 
84784 

84796 
84809 



9.84823 
84835 

84847 
84860 
84873 



9.84885 
84898 

8491 1 
84923 
84936 

84949 



Cosine. 



I 
I 

2 
2 
2 

2 
2 
3 
3 
3 



3 
3 
4 
4 
4 



4 
5 
5 
5 
5 



5 
6 
6 
6 
6 



6 

7 
7 
7 
_7 
8 
8 
8 

a 

8 



DIff. 



Cosecanl. 



10. 



10. 



10. 



10. 



10. 



10. 



10. 



10. 



10. 



10. 



10. 



10. 



5823 
58 10 

5797 
5764 
5771 



5758 
5745 
5731 
5718 
5705 



5692 
5679 
5666 
5653 
564o 



5627 
56i5 
56o2 
5589 
5576 



5563 
555o 
5537 
5524 
55ii 



5498 
5485 

5472 
5460 

5447 



5434 
5421 
5408 
5395 
5382 



5370 
5357 

5344 
533 1 

53i8 



53o6 
5293 
5280 
5267 
5255 



5242 
5229 
5216 
5204 
5191 



5178 
5i65 
5i53 
5i4o 
5f27 



5ii5 

5i02 

5gS9 
5o77 
5o64 
5o5i 



Secant. 



Tangent. 



9.98484 
98509 

98534 
98560 
98585 



Diff. 



9.98610 
98635 
98661 
98686 
98711 



9.98737 
98762 

98787 
98813 
98838 



9.98863 
98888 
98913 
98939 
98964 



9.98989 
99015 
99040 
99065 
99090 



9.99116 

99141 
99166 
99191 
99217 



9.99242 
99267 
99293 
99318 
99343 



9.99368 
99394 
99419 
99444 
99469 



9.99495 
99520 
99545 
99570 
99596 



9.99621 

99646 

99672 

99697 
99722 



9-99747 
99773 

9979« 
99823 

99848 



9.99874 
99899 
99934 

9994? 

99975 

10.00000 



Cotangent 



o 
o 
I 
I 

2 



2 
3 
3 
3 
4 



4 
5 
5 
5 
6 



6 

7 

7 
8 

8 



Cotangent 



io.oi5i6 
01491 
01466 
oi44o 
oi4i5 



10.01390 
Of 365 
01339 

oi3i4 
01289 



10.01263 
OI238 

Of2l3 

01188 
01163 



10.01 i37 

OII13 

01087 
01061 
oio36 



8 

9\ 

9 

o 

o 



9 

9 
20 

20 

21 



21 
21 
22 
22 

23 



23 

24 
24 
24 

25 
25 



Diir. 



lO.OIOI I 

00985 
00960 
00935 
00910 



10.00884 
00859 

00834 

00800 
0078^ 



10.00758 
00733 
00707 
00682 
00657 



io.oo632 
00606 
oo58f 
oo556 
oo53i 



io.oo5o5 
00480 
00455 
oo43o 
oo4o4 



10.00379 

oo354 
00328 
oo3o3 
00278 



I0.00353 
00227 
00202 
00177 

OOl52 



10.00126 

OOIOI 

00076 
ooo5i 
00025 

ODOOO 



Tangent. 



Secant. 



10. 



10. 



10. 



10. 



10. 



10. 



10. 



10. 



10. 



10. 



10. 



10. 



4307 
4319 
433 1 
4343 
4355 



4368 
438o 
4392 
44o4 
4417 



4429 

4441 
4453 
4466 
4478 



4490 
45o3 
45i5 
4537 
4540 



4552 

4564 

4577 
4589 

46oi 



46i4 
4626 
4639 
465 1 
4663 



4676 
4688 
4701 
4713 
4726 



4738 
475<> 
4763 

4775 
4788 



4800 
48i3 
4825 
4838 
485o 



Diff. 



4863 
4875 
4888 
4900 
4913 



4926 
4938 

4951 
4963 

4976. 

4988I 

5ooi 

5oi4 

5026 

5o39 

5o5 



Cosecant. 



o 
o 
o 



2 
2 



3 
2 
2 
3 
_3 

3 
3 
4 
4 
4 



4 
4 
5 
5 

5 
5 
6 
6 
6 



6 
6 

7 
7 

7 



7 
7 
8 
8 
8 



8 
8 

9 
9 
9 



Diff. 



Cosine. 



9.8 
8 

85669 
85657 
85645 



9-85632 
85620 
856o8 
85596 
85583 



9.85571 
85559 

85547 
85534 
85539 



9.855io 

85497 
85485 

85473 
8546o 



9.85448 
85436 
85423 

854 1 1 
85399 



9.85386 
85374 
8536 1 
85349 
85337 



9.85324 
85312 
85299 
85287 
85274 



9.85262 
8525o 
85237 
85225 

85212 



9.85200 

85187 
85175 
85 1 62 
85i5o 



9.85i37 
85i25 
85ii2 
85ioo 
85087 



9.85074 
85o63 
85o49 
85o37 
85o24 



9.85012 

84999 
84986 

84974 
84961 

84949 



Sine. 



t 



M 

6< 
5 
5 

57 
56 

55 

54 
53 

52 

5o 

fi 

4i 

^ 
45 

44 
43 
42 

4£ 

4o 

3< 

3( 

37 
36 

35 

34 
33 

32 

3o 

2< 
2I 
27 
26 

25 

24 

23 
22 
21 

20 

\% 

17 

|6 

i5 
i4 
i3 
12 
II 

10 

9 
8 

7 
_6 

5 

4 
3 

2 
I 
o 

M 



134« 



A 


A 




B 




B 


C 


Seconds of time 


2 
3 

a 


2- 

3 
6 
3 


3- 

5 

9 
5 


4* 

6 
i3 
6 


5- 

8 

16 

8 


6- 
10 

19 
9 


7- 

II 
22 
II 




Prop, parts of cok. < 


IC 
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TABLE LI. 








TABLE 


LIL 


[Fags 399 


To 


change i 


mean solar 


time 


into 


To 


change sideral 


time 


into 1 


mean 
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BODDLE LATITUDE SAILING. 



BY GUNTER. 

Ist The extent from the distance 215, to the denerture 167, on the line of numbers, 
will reach fronn tlie rarlius 90^, to the course 50^ 5& on the line of sines. 

2dly; The extent from radius 90°, to the complement of the course 39^ 03^, on the 
line of sines, will reach from the distance 215,. to the difference of latitude 135.4, on 
the line of numbers. 

3(lly. The extent from the complement of the middle latitude 4P 37', to the 
radius 90°, on die line of sines, will reach fit>m the departure 167, to the difference of 
longitude 251.5, on the line of numbers. 

BY INSPECTION. 

As in Case V. Plane Sailing, find the course by seeking in Table 11. till against the 
distance, in its column, is found the given departure in one of the following columns, 
adjoininff to which, in the other column, wul be the difference of latitude, which if 
greater man the departure, the course will be at the top, but if less die course will be 
found at the bottom. Then take the middle latitude as a course, and find the departure 
in the column of diflerence of latitude, against which, in the distance column, will be 
found the diflerence of longitude. 

Thus the distance 215, and the departure 167, are found nearly to correspond to a 
course of 51 degrees, and a difference of latitude of 135.3 ; then with the middle latitude 
48°, as a course, I enter the table, and seek for die departure 167, in the latitude 
colunm ; the distance corresponding 250 is the difference of longitude nearly. 

In all the preceding examples, we have used the middle latitude, virithout any 
correction, in computing the difference of lonsitude ; but when absolute accuracy is 
required, this latitude must be corrected. We nave given in the following table the 
value of this correction in the most common cases. K requires no particular explana- 
tion : one example will serve to show its use. Suppose, therefore, the two latitudes 
to be 40° and 60°. Here the middle latimde is 50°, and the difierence of latitude 20° ; 
the tabular correction correspondinff to these numbers is 57^ ; adding this to 50°, we 
get the corrected middle latitude 50° 57', which is to be used instead of 50°, when 
preat accuracy is required. We have inserted in the notes at the bottom of the paees, 
m the preceding examples, the values of diis correction, but have not introduced it 
into the calculations, because it is generally unnecessary on account of its smallness 

TABLE. 



This Table contains the correction, in minutes, to be added to the Middle Latitude to 

obtain the corrected Middle Latitude. 
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6 
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8 

9 

10 


68 
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72 


This Table is to be entered at the top with the difference of the two latitudes, and at 
the side with the middle latitude ; under the former, and opposite to the latter, is the 
correction, in minutes, to be added to the middle latitude, to obtain the corrected 
middle latitude. 
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LOGARITHMS. 



In order to abbreviate the tedious operations of multiplication and division with large 
numbersy a series of numbers, called Logarithms, was invented bv Lord Napier, Baron 
of Marchinston in Scotland, and published in Edinburgh in 1C14 ; by means of which 
tlie o[}eration of multiplication may be performed by addition, and division by subtrac- 
tion ; numbers may be involved to any power by simple multiplication, and the root 
of any power extracted by simple division. 

In Table XXVI. are given the logarithms of all numbers from 1 to 9999 ; to each 
one must be prefixed an index, with a period or dot to separate it from the other part, 
as in decimal fractions; the numbers from 1 to 100 are published in that table with 
their indices ; but from 100 to 9999 the index is left out for the sake of brevity ; but it 
may be supplied by this general rule, viz. The index of tiie logaarUkm of amy integer or 
mixed number is altoavs one less than the number of integral places in the natural number. 
Thus the index of the logarithm of any number (integral or mixed), between 10 and 
100, is 1 ; from 100 to 1000, it is 2 ; from 1000 to 10000 is 3, &c. ; tlie method of finding 
the logarithms from this table will be evident from the following examples. 

To find the logarithm of any number less than 100. 

Rule. Enter the first page of the table, and opposite the ^ven number will be 
found the logarithm with its index prefixed. 

Thus opposite 71 is 1.85126, which is its logarithm. 

To find the logarithm of any number between 100 and 1000. 

Rule. Find the given number in the left-hand colunm of the table of logarithms, 
and immediately under in the next column is a number, to which must be prefixed 
the number 2 as an index (because die number consists of thi-ee places of figures), and 
you will have the sought logarithm. 

Thus, if the lojparithm of 149 was required; this number being found in the left- 
hand column, agauist it, in the colunm marked at the top (or bottom), is found 17319, 
to which prefixmg the index 2, we have the logarithm of 149=2.17319. 

To find the logarithm of any number between 1000 and 10000. 

Rule. Find the three left-hand figures of the given number, in the left-hand column 
of the table of loffarithms, opposite to which, in the column that is marked at the top 
for bottom] with Sie fourth figure, is to be found the sought logarithm ; to which must 
be prefixea the index 3, because the number contains four places of figures. 

Thus, if the logarithm of 1495 was required ; opposite to 149, and in the column 
marked 5 at the top (or bottom), is 17464, to which prefix the index 3, and we have the 
sought logarithm, 3.17464. 

To find the logarithm of any number above 10000. 

Rule. Find the three first figures of the given number in the left-band column of 
the table, and the fourth figure at the top or bottom, and take out the correspoiidinff 
number as in tlie preceding rule ; take also the difterence between tliis losarithm and 
the next greater, and multiply it by the given number exclusive of the four first figures; 
cross ofiT at the right hand of the product as many figures as you had figures of the 
given number to multiply by ; then add the remaijiing left-hand figures of tliis product 
to the logarithm taken fifom the table, and to the sum prefix an index equal to one lest 
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than the number of integral figiwes in the given number, and you will have the souffht 
logantliiii. To facilitate the calculation of these profx>rtional |Nuls, several small tames 
are placed in the margin, which give the correction corresponding to the difference D, 
and to thejifth figure of the proposed number. The use of these tables will be seen m 
the follownig examples. 

Thus, if the logarithm of 14957 was requb^ ; oppodte to 149, and under 5, is 17464 ; 
the difference between this and the next greater number, 17493, is 29, the difference D ; 
this multiplied by 7 (the last figure of the eiven number) gives 203 ; crossing off the 
right-hand figure leaves 20.3 or 20 to be added to 17464, which makes 17484 ; to diis 
prefixing the index 4, we have the sought logarithm, 4.17484. This correction, 20, 
may also be found by inspection in the small table in the margin, marked at the top 
with D =29, and opposite to thejifth figure of the number, namely 7, at the side ; the 
corresponding number is the correction, 20. 

Again, if the logarithm of 1495738 was required ; the logarithm correspondmg to 
149 at the lefY, and 5 at the top, is, as in the last example, 17464 ; the difference between 
this and the next greater is 29 ; multiplying this by 738 (which is equal to the given 
number, excluding the four first figares) ffives 21402 ; crossing off the three right-hand 
figures of this pit>duct (because the number 738 consists of three figures), we nave the 
correction 21 to be added to 17464 ; and the index to be prefixed is 6, because the 
given number consists of 7 placesof figures; therefore the sought logarithm is 6.17485. 
This correction, 21, may be found as idiove, by means of the margiiml table, marked at 
the top with D=:29, and at the side 7.38 or 7i nearly, to which corresponds 21, as 
before. 

To find the logarithm of any mixed decimal number. 

Rule. Find the logarithm of the number, as if it was an integer, by the last rule, to 
which prefix the index of the integral part of the given number. 

Thus, if the logarithm of the mixed decimal 149.5738 ^vas required; find the 
logarithm of 1495738, without noticing tlie decimal point ; this, in die last example, 
was found to be 17485 ; to this we must prefix tlie index 2, corresponding to the integral 
part 149; the logarithm sought will therefore be 2.17485. 

To find the logarithm of any decimal fraction less than unity. 

The index of the logarithm of any number less than unity is negative ; but to avoid 
the mixture of positive and negative quantities, it is common to borrow 10 or 100 in 
the index, whicn must afterwards be neglected in summing them with other indices ; 
thus, instead of writing the index — 1, it is usually wntten -l~^} of-j"^' ^"^ ^ 
general it is sufilcient to borrow 10 in the index ; and U is what toe shall do in the rett 
of this work. In this way we may find the logarithm of any decimal fraction by the 
following rule. 

Rule. Find the logarithm of a fraction as if it was a whole number ; see how many 
ciphers precede the first figure of the decimal fraction, subtract that number fix>m 9, 
and the remainder will be uie index of the given fraction. 

Thus the logarithm of 0,0391 is 8.59218 ; the logarithm of 0.25 is 9.39794 ; the 
logarithm of O.U)00025 is 4.39794, &c 

To find the logarithm' of a vulgar fraction. 

Rule. Subtract the logarithm of the denominator from the logarithm of the 
numerator (borrowing 10 in the index when the denominator is the greatest) ; the 
remainder will be the logarithm of the finaction sought 



EXAMPLE I. 

Required the logarithm of f. 

From log. of 3 0.47712 

Take log. of 8 0.90309 

Remainder, log. of } or .375. . . . 9i»7403 



EXAMPLE II. 
Requffed the logarithm of 3J-, or -V^. 

From log. ofl3 1.11394 

Take log. of 4 0.60206 

Remainder, log. of 3i or 3i25... 0.51188 



To find the number corresponding to any logarithm, 

RtTLE. In the column marked at the top (and bottom) of the table, seek fbr the next 
len logarithm, neglecting the index ; note tne number against it, and carry your eya 
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along that line until you find the nearest less logarithm to the giren one, ana you will 
have the fourth figure of the given number at the top, which is to be placed to the 
right of, the three othei figures ; if you wish for greater accuracy, you must take the 
difference, D, between this tabular logaritlim and the next greater, also the difTerencc, 
dy between that least tabular logarithm and tlie given one ; to the latter difference, (/, 
annex two or more ciphers at the right hand, and divide it by the fonr^r difference, D, 
and place the quotient* to the right hand of the four figures already found, and you 
will have the number sought, expressed in a mixed decimal, the integral j)art of which 
will consist of a number of figures (at the left hand) equal to the index of^the logarithm 
increased by unity .f 

Thus, if the number corresponding to the logarithm 1.52634 was required, we find 
52634 m the column marked at the top or bottom, and opposite to it is 336 ; now, 
the index beuig 1, the sought number must consist of two integral places; therefore it 
is3a6. 

If the given logarithm was 2.,32838, we find that 32838 stands in the column 
maiked at the top or l)ottom, directly opposite to 213, which is the numljer sought, 
because, the index being 2, the number must consist of three places of figures. 

If the number corresponding to the logarithm 2i»7345 was require<l, we must look 
in the column ; and we find hi it, agauist the number 374, the logarithm 57287 ; and, 
guiding the eye alone tliat line, we find the given logarithm, 57345, in the column 
marked 5 ; therefore the mixed number sought is 3745; and, since the index is 2, the 
integral part must consist of 3 places ; therefore the number sought is 374.5. If the 
index be 1, the number will be 37.45; and if the index be 0, the numlier will be 3.745. 
If the index be 8, corresponding to a number less tlian unity, the answer will be 
0.03745, &c. 

Again, if the number corresponding to the logarithm 5.57811 was required, look in 
the colutmi 0, «nd find in it, against 378, and luider 5, the logarithm 57807, tiie difference 
between this and the next greater logai'ithm, 57818, being 1 1, and thedifierence between 
57807 and tlie given number, 57811, being 4 ; to this 4 affix two ciphers, which make 
400, and divide it by 11 ; the quotient is 36 nearly ; this number, beuig connected with 
the former four figures, makes 378536, which is the number requked, since, tlie uidex 
being 5, the number must consist of six places of figures. 

To show, at one view, the indices corresponding to mixed and decunal numbers^ we 
have given the following table. 



Mixed number. LogarUhms. 

40a4a0 Log. 4.61218 

4094;) Log. a612]8 

409.43 Log. 2.61218 

40.943 Log. 1.61218 

4.0943 Log. 0.61218 



Decimal number. Jjogariihms. 

0.4C943 Log. 9.61218 

0.04C943 Log. 8.6 121 8 

0.0040943 Log. 7.61218 

0.00040943 Log. 6.61218 

0.000040943 Log. 5.61218 



MULTIPLICATION BY LOGARITHMS. 

RuLC Add the logarithms of the two numbers to be multiplied, and the sum will 
be the logarithm of tlieur product. 



EXAMPLE I. 

Multiply 25 by 35. 

25 Log. 1.39794 

35 Log. 1.54407 

Product, 875 Log. 2.94201 



EXAMPLE II. 

Multiply 22.4 by 1.8. 

22.4 Log. 1.35025 

1.8 Log. 0.2552 7 

Product, 40.32 Log. 1.60552 



* This qaotlent must consist of as many places of figures as there were ciphers annexed, conformable 
to the rules of the division of decimals. Thus, if Uie di\*isor was 40, ana the number to *.yhich two 
ciphers were annexed was % making 2.00, the quotient must not be estimated as b, but as 05, and then 
two fiffures must be placed to the right of the four figures before found. 

t Irthe index corresponds to a fraction less than unity, you must place as many ciphers to the left of 
that number as are equal to the index subtracted froro*9/the decimal point being placed to the left of 
these ciphers ; in this manner you will obtain tlie sought number. 

We may find the fifth figure of the required number by means of the marginal tables, by entering the 
table corresponding at the top to tlie proposed value of D, and in the rignt-hand colomu with d ; the 
corresponding number is the fifth figure of the required natural number. 
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EXAMPLE III. 

Multiply 3^ by 0.0025. 

aSG Log. 0.51322 

0.0025 Log. 7.39794 

Product, 0.00815 Log. 7.91116 



EXAMPLE IV. 
Multiply 0J25 by O.OOa 

0Si5 Log. 9.39794 

0.003 Log. 7.47712 

Product, 0.00075 Log. G.87506 



In tlie last example, the sum of the two indices is IG ; but since 10 was borrowed in 
each number, we have neglected 10 in tlie sum ; and tlie remainder, 6, lieing less than 
the other 10, is evidently me index of the logarithm of a fraction leas than unity. 



DIVISION BY LOGARITHMS. 

RiTLE. From the logarithm of the dividend subtract the logarithm of the divisor ; 
the remainder will be the logoiithm of the quotienL 



EXAMPLE L 

Divide 875 by 25. 

875 Log. 2.94201 

25 Log. l;]Bir794 

Quotient, 85 Log. 1.54407 

EXAMPLE II. 

Divide 40.32 by 22.4. 
40.32 Log. l.Ga'552 

22.4 Log. i.a'soas 

Quotient, 1.8 Log. 0i25527 



EXAMPLE III. 
Divide a00815 by 0.0025. 

0.00815 Log. 7S>^^^6 

0.0025 Log. 7.39794 

Quotient, a2G Log. 0.51 ;)22 

EXAMPLE IV. 

Divide 0.00075 by 0.025. 

0.00075 Log. 6.87506 

0.025 Log. 8;g>794 

Quotient, 0.03 Log. 8.47712 



In Example III. bodi the divisor and dividend are fractions less than unity, and the 
divisor is the least ; consequently the quotient is greater than unity. In Example IV. 
botli fractions are less than unity ; and, since the ilivisor is tlie greatest, its logarithm is 
greater than tliat of the dividend ; for this reason it is necessary to borrow 10 in the 
mdex before making the subtiTiction ; hence the quotient is less than unity. 



INVOLUTION BY LOGARITHMS. 

' Rule. Multiply the logarithm of the numlier given, by the index of the power to 
which the quantity is to be raised ; the prochict will lie the logarithm of die |iower 
sought But in raising the poweiis of any decimal fraction, it must be oliser\'ed, that 
the first signiiicant figure of tlie jxiwer must \ie put as many places below the place 
of imits as the index of its logaritluu wants of 10 multijilied by tne mdex of tlie (lowen 



EXAMPLE I. 
Requured tlie square of 18. 
18 Log. 155527 



Answer, 324 Log. 2.5ia'>4 

EXAMPLE IL 

Required the cube of 13. 

13 Log. 1.113J)4 

3 



Answer, 2197 Log. 3;MI82 



EXAMPLE IIL 
Required tlie square of 0.4. 

a4 Log. 0.80G18 



Answer, 40i)6 Log. lAWZJd 

EXAMPLE IV. 
Required the cube of 0.2S. 

0J25 Log. 94)9794 

3 



Answer, 0.015G25 Log. 28.19382 



In the last example, the index 28 wants 2 of 30 (the product of 10 by the fiower 3) ; 
therL*fore tiie fu-st significant figure of the answer, viz. 1, is placed two figurev distant 
from the place of uiuts. 



33 



LOGARITHMS 



EVOLUTION BY LOGARITHMS. 



Rule. Divide the logarithm of the number hy the index of the power; the quotient 
will be the logarithm of the root sought. Bit if the power whose root is to be 
extracted is a decimal fraction less than unity, pretix to the index of its logarithm a 
figiini less by one than the uidex of tlie power/ mid divide the whole by die index of 
the power ; the quotient will be the logaridun of the root sought. 



EXAMPLE I. 

What is the square root of 324 ? 
384 Log. 2) 2.51055 

Answer, 18 Log. lJl5Sa7 

EXAMPLE II. 

Required the cube root of 2197. 
2197 Log. 3) 3.34183 

Answer, 13 Log. 1.11394 



EXAMPLE ra. 

Requu^d the square root of 40.96. 
40.96 Log. 2 ) 1.61236 

Answer, 6.4 Log. 0.80618 

EXAMPLE IV. 

Required the cube root of 0.015625. 

, 0.015625 Log. 8.19382 

Prefix 2 to die mdex 3 ) 28.19382 

Answer, 0.25 Log. 9.39794 



TO WORK THE RULE OF THREE BY LOGARITHMS. 

When three numbers are given to find a fourth proportional, in arithmetic, we make 
a statement, and say. As the first numlier is to the second, so is the third to the fourth ; 
and by multiplying the second and third together, and dividing tlie product by the 
first, we obtain the fourth numlier sought. To obtain the same result by logarithms, 
we must add the logarithms of the second and third numbers tof^ether, and from the sum 
subtract the togaritkm of the first number; the remainder toill be the logarithm of the sought 
fourth number. 



EXAMPLE I. 

If 6 yards of cloth cost 5 dollars, what 
will 20 yards cost ? 

As 6 Log. 0.77815 

Is to 5 Log. 0.69897 

So is 20 Log. 1.30103 

Sum of 2d and 3d 2.00000 

Subtract the first 0.77815 

Toia67 Log. Iiai85 

The answer, therefore, is 16 dollars and 
-fihi Of 16 dollars and 67 cents. 



EXAMPLE IL 

If a ship sails 20 miles in 7 hours, how 
much will she sail m 21 hours at the 
same rate ? 

As 7 Log. 0.84510 

Is to 20 Log. 1.30103 

So is 21 Log. 1.32222 

Sumof2dand3d 2.62325 

Subtract tlie first 0.84510 



To 60. 



The answer is 60 miles. 



Xog. 1.77815 



TO CALCULATE COMPOUND INTEREST BY LOGARITHMS. 

To 100 dollars add its interest for one year; find the logarithm of this sum, and 
reject 2 in the index ; then multiply it by the number of ^ears and parts of a year for 
which the interest is to be calculated ; to tlie product add the logarithm of tlie sum 
put at interest ; the sum of these two logaridims will be the logaridun of the amount 
of the given sum for the given tune. 



* In tills rule it is supposed that 10 is borrowed in imdiiig the index to the decimal accoidiog to 
tUe rule, page 29. 



LOGARITHMS. 



EXAMPLE. 

Required the amount of the principal and interest of 355 dollars, let at 6 per cent 
eompoiiud interest, for 7 years. 

Adding 6 to 100 gives 106 ; whose logarithm, rejecting 

2 in the mdex, is 0.03531 

Multiplied by 7 

Product 0.17717 

Principal, 355 dollars Log. 2 Ji5083 

Sum gives the logarithm of 533.83 Log. 2.72740 

Therefore the amount of principal and interest is 533 dollars and 83 centa^ 



To find the logarithm of the situ, tangent, or secant, corresponding to any 
number of degrees and minutes, by Table XXVII. 

The given number of degrees must be found at the bottom of the page when 
between 45° and 135% othenvise at the top ; the minutes being fimnd in the colunm 
marked M, which stands on the side of the page on which the degrees are marked ; 
thus, if the degrees are less than 45, the minutes are to be found m the lefl-hand colwnnj &c ; 
OTid it must be noted thai if the degrees are found at the top, the names of hour, sine, cosine, 
tangent, &c., must also be found at the top; and if the degrees arefouTuIat the bottom, the 
names sine, cosine, &c., must also be found at the bottom. Then o{>po6ite ^o the number 
of the minutes will l^e found the log. sine, log. secant, d&c. in the colunms marked tine, 
secant, &c. respectively. 



EXAMPLE I. 
Required tlie log. sine of 28° 37'. 

Find 28° at the top of the page, directly 
below which, in the lefl-haud cokiinn, 
find 37' ; against which, in the cohiinn 
marked sine, is 9.G802D, the log. shie of 
the given number of degrees; and in the 
same manner die tangents, &c. are found. 



EXAMPLE II. 
Retiuired the log. secant of 126° 20^. 

Find 126° at the bottom of tlie page, 
directly above which, in the left-hand 
column, find 20^ ; against which,'in the 
cohinin marked secant, is 10.22732 re- 
quired. 



To find the logarithm of the sine, cosine^ Sfc.for degrees, minutes, and seconds, 

by Table XXVII. 

Find the numbers corresponding to the even minutes next above and below tiie 
given degrees and minutes, and tuke their difference, D; then say, As 60^' is to the 
number of seconds in the proposed number, so is that difference, 1), to a correction, d, 
to be applied to the ninnliercorresiiondingto the least munberof degrees and minutes; 
additive if it is the least of the two numbers taken from the table, otherwise subtractive. 



EXAMPLE III. 

Required the log. sine of 24° 16^ 38". 

Sine of 24° le' Log. 9.(51382 

Siueof24 17 Log. 9.61411 

Difference = 2 9 

Then, as 60" : 38" :: 29 : 18, which, 
being added to the number corres|)onding 
to 24° 16', gives 9.61400, the log. sine of 
24° lO' 38". 



EXAMPLE IV. 

Required the log. secant of 105° 20^ 16". 

Secant of 105° 20' Log. 10.57768 

Secantof 105 21 Log. 10.57722 

Difference .D = 46 

Then, as 60" : 16" : : 46 : 12, which, 
beuig subtracted from the numlier corre- 
s])on(ling to 105° 20', gives 10.57756, the 
log. secant of 105° 20' 16". 



If the given seconds be J, f , |-, -J, or J, or any other even parts of a minute, the like 
parts may be taken of the diAerence of the logarithms, and added or subtracted as 
above, which may be frequently done by inspection. Thrse proportional parts may 
also be found very nearly by means of the three columns of differences for seconds, 
ffiven, for the first time, in the ninth edition of this work. The first column of 
differences, which is to be used with the two columns marked A, A, is placed between 
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these ooliimML The second column of difibrenees, which is to be used with tlie 
two cotuntus B, B, is placed between these two columns. In like manner, the third 
column of differences, between the columns C, C, is to be used with tljom. The 
correction of the tabular logarithms in any of the columns A, B, C, for any number 
of seconds, is found by entering the lefl-hand column of the table, marked S' at the top^ 
and finding the number of seconds ; opposite to this, in the column of differences, will 
be found the corresponding correction. Thus, in the table, page 215, which contains 
the log. sines, tangents, &c., for 30% the corrections corresponding to 25f\ are 9 for 
the columns A, A, 13 for the columns B, B, 3 for the columns C, C ; so that, if it 
were required to find the sine, tangent, or secant of 30^ 17f 25^', we must add these 
corrections respectively to tiie numbers corresponding to 30^ IS' ; thus, 

Col. a. Col. B. Col. C. 

Logs. for 30^ 12^ Sine 9.70159 Tangent 9.76493 Secant. . . . 10.06335 

Corrections for 25" in S' +9 +12 +3 

Logs. for30*' 12' 25".... ^70168 9.76505 lOO^ 

these corrections being all added, because the logarithms increase in proceeding 
firom 30° 12^ to 30° 13'. Instead of taking out the logarithms for 30^ 12^, and adding 
the correction for 25", we may take out the logarithms for 30° 13', and subtract the 
correction for 60" — 25", or 35", found in the margin S' ; thus, 

Logs. for 30° 13'. . . .Sine 9.70180 Tangent. . . . 9.76522 Secant. . . . 10.06342 
Corr. for 35" in col. S', ? ,-, ir a 

or 25'^ in col. GK ...- S "" " ___ 

Logs, for 30° 12' 25'^ . . . 9701b7 9.76505 10.06338 

The corrections are in this case subtracted, because the logarithms decrease in 
proceeding backward 35" from 30° 13', to attain 30° 12^ 25". The tangents and 
secants, in this example, are the same by both methods ; the sines differ by one unit, 
in the last decimal place, and this will frequently happen, because the dinerence of 
the logarithms for r, sometimes differ one or two units from the mean values which 
are used in the three columns of differences. The error arising from this cause is 
generally diminished by using the smallest angle * S', when the seconds of the pro- 
posed angle are smaller than 30"; or the greatest angle G', when the number of 
seconds are greater than 30". Thus, in the above example, where the angle 
S' = 30° 12', and the angle G' = 30° 13', it is best to use the augle S' when the given 
angle is less than 30° 12^ 30'^ but the angle G' when it exceeds 30° 12' 30". Thus, 
if it be required to find the sine of 30^ 12' 51", it is best to use the angle G' = 30° 13', 
and find the correction by entering the margin marked S', with the difference 
60" — 51" = 9", opposite to which, in the column of differences, is 3, to be subtracted 
from log. sine of S0° 13' = 9.70180, to get the log. sine of 30° 12' 51" = 9.70177. To 
save the trouble of subtracting the seconds from 60^', we may use the right-hand 
margin, marked G', and the correction may then be found by the following rules : — 

Rule 1. When the smallest angle S' is ws/^^^Jind the seconds in the column S', 
and take out the corresponding correction, which is to be applied to the logarithm 
corresponding to S'; by adding, if the log. of G' be greater than the log. of S'; 
otherwise, by subtracting. 

Rule 2. When the greater angle G' is nsed, Jind the seconds in the column G', and 
take out the c-orresponding correction, which is to be applied to the logarithm 
corresponding to G'; by adding, if the log. of S' be greater than the log. of G'; 
otherwise, by subtracting ; so that, in all cases, the required logarithm may fidl be- 
tween the two logarithms corresponding to the angles S' and G'. 

The correctness of these rules will evidently appear by comparing them with the 
preceding examples ; and by the inverse process we may find the angle correspond- 
ing to a given logarithm, as in the next article. 

We have given at the bottom of the page, in this table, a small table for finding 
the proportional parts for the odd seconds of time, corresponding to the column or 
Hours A. M. or P. M. ; to facilitate the process of finding the log. sine, cosine, &c., 
corresponding to the nearest second of time in the column of hours, or, on the con- 
trary, to find the nearest second of time corresponding to any eiven log. sine, cosine, 
&c. Thus, in the preceding examples, where the angle S'=30° 12', and the 

* If we neglect the seconds in any proposed ang^le whose sine, &c. is required, we get the angle 
denoted above by S', and this angle increased by V, is represented by G' ; so tliat the proposed angle 
falls between 8' and G' ; S' beings a snuUierf and G' a g^recUer angle than that whose log. sine, d&c, is 
required ; the letters S' and G', accented for minutes, beuig used because they are easily remembered 
as tlio initials uf tmdUr and ^euter. 
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from Uie angle S', we must find the taiiular logarithm corresponding to S', and apply 
tlie correction for 3% given by the table at the bottom of the page, as in the folio wing 
examples : — 

A. II C 

Logs, for S' = 4» 1" ac- Sine 970159 Tangent 9.7C403 Secant 10.06335 
Correction for -f 3' 4-8 -{-11 +3 

Logs, for 4" 1" 39' Sine 9.70167 Tangent 9.76504 Secant 10.06338 

Nearly the same results are obtained by using the angle G', in the manner we 
liave before explained : — 

Logs, for G' = 4'' 1» 44- Sine 9.70180 Tangent 9.76532 Secant 10.0Cd4S 
Correction for —5 ' —13 —18 —5 

Logs, for 4 " 1"* 39"^ Sine 9.70167 Tangent 9.765 04 Secant 10.06337 

These corrections must be applied by addition or subtraction, according to the 
directions given above, so as to make the required logarithm fall between those 
which correspond to the times 3' and G'. 

TJie inverse process will give the time corresponding to any logarithm. Thus, 
if the log. sine 9.701(>7 be given, the difference between this and 9.70159, corre- 
sponding to S' = 4** 1*" 36% is 8 ; seeking tliis in the column A, in the second line of 
the table at the bottom of the page, it is found to correspond to 3* ; adding this to 
the time S' =4** 1" 36% we get 4** 1" 39* for the required time. We may proceed 
in the same manner with tiie logarithms in the columns B, C ; using the numbers 
corre8|ionding, marked H, C, respectively, in the table at the bottom of the page. 

Tojlnd the degrees, minutes, and seconds, corresponding to any given logarithm 

sine, cosine, 4*c. by Table XXVIL 
Find the two nearest numliers to the given log. sine, cosine, &c., in the column 
marked sine, cosine, &c., resfiectively, one bein^ greater, and the other less, and take 
their difference, D ; take also the difl^rence, (/, between the given logarithm and the 
logarithm corresponding to the smallest number of degrees and minutes ; then say. As 
the first fuund difference is to the second found difference, so is 60^' to a number of 
seconds to be annexed to tlie smallest number of degrees and minutes before found. 
The three colunuis of differences may also be used, by an inverse operation to that 
wfiich we have explained in tiie preceding article. 

EXAMPLE V. 
Find the degrees, minutes, and seconds (less dian 9(JP), corresponding to the log. 
sme 9.61400. 

Next less log. S' = 24'' 16" 9.61382 Log. of smallest angle S' =24'' 10" is 9.61382 
Greater G'=24 17 9^61411 Given log. 9.61400 

D = 29 rf=18 



have d' ec^al to 11, the difference of the logarithms 9j61411 and 9.61400, and 
>rres])onduig number of seconds in column G', is 37", making 24'' 16^ 37". 



Then say, As 29 : 18 : : 60" : 38", nearly ; which, annexed to 24'' W, give 24" 16^38", 
answering to log. sine 9.01400. Subtracting 24" 16^ 38" from 180^ there remain 
155" 43' 22", the log. sine of which is also 9.61400. The quantitjr 38" may also be 
found by inspection in the side coliunn S' of the pace opfiosite cf=:18, in the 
colinnn of differences between the two columns, A, A. If we tise the angle G^ we 
shall 
the corn 

To find the arithmetical complement of any logarithm. 

The arithmetical complement of any logarithm is what it wants of 10.00000, and is 
used to avoid subtraction. For, when working any proportion by logarithms, vou 
may add the arithmetical complement of the logarithm of the first term, iusteacl of 
subtracting the logarithm itself, observing to neglect 10 in the index of the sum of the 
logarithms. The arithmetical complement of any logarithm is thus found: — Begin 
St the index, and write dovon xchai each Jigure toanis of 9, except the last sigmficaiii 
figure, which take from 10.* Thus, the arithmetical complement of 9.62595 is 0.37405 ; 
that of 1.8()567 is 8.13433; and that of 10.:ai33 is 89.66867, or 9.66867. 

* When the index of the given logarithm is greater than 10, as in some of the numbers of Table 
XX VII., the lei\-hand figure of it must be neglected ; and when there are anv ciphers to tlie rieht hand 
of the last significant figure, you may place the same number of ciphers to tiie nght hand of tAc other 
figures of the arithmetical complement 

?o 
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